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Academic Calendar 
1975 - 1976 
Fall Quarter 1975 
University holiday, offices closed ...... .. . . ...................................................... Mon., Sept. 1 
Registration . . . .. . ..... . ..... .. . . ....... . .......... . .......... . .......... . ...................... Tues., Sept. 2 
Class work begins ............................................................................. Thurs., Sept. 4 
End of fee payment period ............................................................... 4 p.m., Tues., Sept. 9 
Last day course may be dropped without recommendation of instructor ............................ Wed., Sept. 24 
Mid-quarter reports due .................. . ..................... ... ...... . ................. ... . ... Fri., Oct. 10 
Final date for indicating intent to graduate .... ........................................ .. ..... .... .. Fri., Oct. 10 
Homecoming, classes dismissed at noon Friday, resume 12:10 p.m. Monday ....................... Oct. 31 - Nov. 3 
Last day a course may be dropped without extenuating circumstances ............................... Mon., Nov. 3 
Winter registration for students who are in residence Fall Quarter ... . ... . ....... Fri., Mon.-Thurs., Nov. 14, 17-20 
Final examinations ............................................................. Mon. through Fri., Nov. 17-21 
Graduation ................ . . ...... . ... .. . ........ ... . ..... . ........... . ............... . . .... ... Sat., Nov. 22 
University holidays, offices closed ........ . ....................... . . ... ............ Thurs. and Fri., Nov. 27, 28 
Winter Quarter 1976 
Registration for new and re-entering students .. ... .. . .............................................. Mon., Dec. 1 
Class work begins ............................................................................... Tues., Dec. 2 
End of fee payment period ................................................................. 4 p.m., Fri., Dec. 5 
Christmas recess begins ....... . ................... . ............................ . ......... 10 p.m., Fri., Dec. 19 
University holidays, offices closed ...................................................... Thurs.-Fri., Dec. 25-26 
University holidays, offices closed .... . ... . . ....... .. ... . .................................. Thurs.-Fri., Jan. 1-2 
Last day a course may be dropped without recommendation of instructor ........................ .. .. Mon., Jan. 5 
Class work resumes ........ . ............ . ....... . ................ ..... ........... .. ....... 7 a.m., Mon., Jan. 5 
Mid-quarter reports due ...................... . ....................... . .. ... ................... . .. Fri., Jan. 16 
Final date for indicating intent to graduate ......................................................... Fri., Jan. 16 
Last day a course may be dropped without extenuating circumstances ............. . ................... Fri., Feb. 6 
Spring registration for students who are in residence Winter Quarter ............. Fri., Mon.-Thurs., Feb. 20, 23-26 
Final examinations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . .... Mon.-Fri., Feb. 23-27 
Graduation ......... . . . .................... . .......................... . .................. .. ..... Sat., Feb. 28 
Spring Quarter 1976 
Registration for new and re-entering students . .... . .. ... . ........... ...... .. ... . . ... . ........ .... . Mon., Mar. 8 
Class work begins .............................................................................. Tues., Mar. 9 
End of fee payment period ............. ....... ....... .. ............. . .. ..... .............. 4 p.m., Fri., Mar. 12 
Last day a course may be dropped without recommendation of instructor .. .. ... ... ... .. .. .... . .... Mon., Mar. 29 
Mid-quarter reports due ................... . .................................................. . Thurs., Apr. 15 
Final date for indicating intent to graduate ......... . ................. ... ........ . .............. Thurs., Apr. 15 
Easter recess begins ............... ... ... ... ................... . . . .................... 10 p.m., Thurs., Apr. 15 
University holiday, offices closed .... . .. . ........ .... ... . . .. ...... . ......................... .. ... . Fri. Apr. 16 
Class work resumes .. . . .. ...... . .... . . ..... ............................... . ............. 7 a.m., Tues., Apr. 20 
Veishea, classes dismissed noon Thursday ................................................. Thurs.-Sat., May 6-8 
Last day a course may be dropped without extenuating circumstances .............................. Mon., May 10 
Summer registration for students who are in residence Spring Quarter . ..... .............. Mon., Tues., May 24-25 
Final examinations ..................................................................... Mon.-Fri., May 24-28 
Graduation ...... ....... .... .. ......................................... .. ................... .... Sat., May 29 
University holiday, offices closed ............. ... . .... ............ ......... ..................... Mon. May 31 
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Summer Quarter 1976 
Registration . .... .. . ... . ...... . ........... ....... .... ...... ........ .. . ......... . ... ............. Mon., June 7 
Class work begins ..... . ....... ... ............... ...... . . ... .. . ..... . ............................ Tues., June 8 
End of fee payment period ............................. .... ................ . . .. . . .... ... .. 4 p.m., Wed., June 9 
Last day a course may be dropped without recommendation of instructor (first session) ........... . Thurs., June 17 
Last day a course may be dropped without extenuating circumstances (first session) .................... Fri., July 2 
University holiday, offices closed ................................................................. Mon., July 5 
First session ends ........... .... .. ..... . ..... . .. ...... .... .. .. .... . ....... .. .. .. ...... . ....... . Tues., July 13 
Registration for Second Summer Session ......................................................... Wed., July 14 
Class work begins ... . ......................................................................... Thurs., July 15 
End of fee payment period ......................................................... . ...... 4 p.m., Fri., July 16 
Last day a course may be dropped without recommendation of instructor (second session) ...... ..... Mon., July 26 
Last day a course may be dropped without extenuating circumstances (second session) ......... ... ... Mon., Aug. 9 
Second Summer Session ends .............. ............ .... ... .. ... ....... ... ... .. . . ... . . .. . .. . Wed., Aug. 18 
Graduation ....... ... ........... . .. ..... .... . ........... .. ...... ...... .. . .. .............. . . . . Thurs., Aug. 19 
1976 - 1977 
Fall Quarter 1976 
University holiday, offices closed ................................................................ Mon., Sept. 6 
Registration .. ..... ............ .. . .. .................. .. .. . ...... . .............. ... ..... . ...... . Tues., Sept. 7 
Class work begins .. . ....................... .... .......... . .. . .................. ... ........... . Thurs., Sept. 9 
End of fee payment period .. ........... .. . ... .. .. .. . . ..... .. .... . ... . . .. ..... .. ........ . 4 p.m., Tues., Sept. 14 
Last day a course may be dropped without recommendation of instructor ........ .. . .. .... .. ..... .. Wed., Sept. 29 
Mid-quarter reports due . .. . . ..... . . ......... .. ........... . .............. . .. . .... .. ............. Wed., Oct. 13 
Final date for indicating intent to graduate ................ .. ............. .. .. ... ................. Wed., Oct. 13 
Homecoming, classes dismissed at noon ........... . ....... . .. .. . .. ................... ... ..... .. .. . Fri., Oct. 23 
Last day a course may be dropped without extenuating circumstances ............... .. ... . .. ... . . ... Mon., Nov. 1 
Winter registration for students who are in residence Fall Quarter .. . ............ Fri., Mon.-Thurs., Nov. 12, 15-18 
Final examinations ............... . . .... .... . . .. ...... . ......... . ..... ... ... .. . . Mon. through Fri., Nov. 15-19 
Graduation ..................................................................................... Sat., Nov. 20 
University holidays, offices closed . .... . . .............................................. Thurs., Fri., Nov. 25, 26 
Winter Quarter 1977 
Registration for new and re-entering students .................................................... Mon., Nov. 29 
Class work begins .. .... ... .. . ....... .. .. ... . ...... .... ... . . .. ................ .. ..... . ........ . Tues., Nov. 30 
End of fee payment period ................................................................ . 4 p.m., Fri., Dec. 3 
Christmas recess begins .................................................................. 10 p.m., Fri., Dec. 17 
University holidays, offices closed . .. .............. . ........................ . ... ...... . Thurs., Fri., Dec. 23, 24 
University holidays, offices closed . ... .. .... . . . .. .. .... ...... ... . .. . .............. ... . . Thurs., Fri., Dec. 30, 31 
Last day a course may be dropped without recommendation of instructor . . ... . .......... .... ........ Mon., Jan. 3 
Class work resumes .. . . . .. ...................... . . .............. .. . . .... . .... ........ ..... 7 a.m., Mon., Jan. 3 
Mid-quarter reports due . .. .. . ...... . ... . ........ .. . . ............... . ... .. ........ .......... ..... Mon., Jan. 17 
Final date for indicating intent to graduate ......... .... .. .... .. . . ...... .. .. ....... . ............. . Mon., Jan. 17 
Last day a course may be dropped without extenuating circumstances . .. ... .. .......... ......... . . . ... Fri., Feb. 4 
Spring registration for students who are in residence Winter Quarter . .. .. ........ Fri., Mon.-Thurs., Feb. 18, 21-24 
Final examinations .. .. ... ... ... . ..... .. .... . . .. . . .. .................... . . . ...... . ..... .. Mon.-Fri., Feb. 21-25 
Graduation .... .. . ..... ... .............. . .... . ............... .. .. . ........ . ............ . .... . .. . Sat., Feb. 26 
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Spring Quarter 1977 
Registration of new and re-entering students .. ... . ..... .... .......... . ....... . ... .... ..... ... ..... Mon., Mar. 7 
Class work begins .............................................................................. Tues., Mar. 8 
End of fee payment period .......................................... ... ................. .. 4 p.m., Fri., Mar. 11 
Last day a course may be dropped without recommendation of instructor .......................... Mon., Mar. 28 
Easter recess begins ... .... . .......................... .... ............. ... ..... .. ...... 10 p.m., Thurs., Apr. 7 
University holiday, offices closed .................................................................. Fri., Apr. 8 
Class work resumes ..... ... ... ........... . ... ............. ..... ...... ......... ..... ..... 7 a.m., Tues., Apr. 12 
Mid-quarter reports due .. ... ........ . .......... ... ... ...... ........ ........ ....... ... ........ .. Wed., Apr. 13 
Final date for indicating intent to graduate .............. . ........................................ Wed., Apr. 13 
Veishea, classes dismissed noon Thursday ................................................. Thurs.-Sat., May 5-7 
Last day a course may be dropped without extenuating circumstances ............................... Mon., May 9 
Summer registration for students who are in residence Spring Quarter ..................... Mon.-Tues., May 23-24 
Final examinations .............................................. .. ............. . ... .... Mon.-Fri., May 23-27 
Graduation ..................................................................................... Sat., May 28 
University holiday, offices closed ... ... ...... ..... ............... .. .... ... ....... .. ... .. ..... .. . Mon., May 30 
Summer Quarter 1977 
Registration ... .... .. . .. .......... ................... ...... ... .. . ....................... ..... ... Mon., June 6 
Class work begins ..... ........ ...................... . . ............... ..... .. .. ... . ..... ..... ... Tues., June 7 
End of fee payment period . . ..... .. ... ..... ............ ................ ............... . .. . 4 p.m., Wed., June 8 
Last day a course may be dropped without recommendation of instructor (first session) ......... ... Thurs., June 16 
Last day a course may be dropped without extenuating circumstances (first session) ...... .......... . . .. Fri., July 1 
University holiday, offices closed ................................................................. Mon., July 4 
First session ends .............................................................................. Tues., July 12 
Registration for Second Summer Session ......................................................... Wed., July 13 
Class work begins .. ....... .... .... ... ... ... .... .. ................... .. . . ........ . ............. Thurs., July 14 
End of fee payment period ................................................................ 4 p.m., Fri., July 15 
Last day a course may be dropped without recommendation of instructor (second session) .... . .... .. Mon., July 25 
Last day a course may be dropped without extenuating ci rcumstances (second session) ............... Mon., Aug. 8 
Second Summer Session ends . . ... . .............. ................ ... .. . .................. .. .. . . Wed., Aug. 17 
Graduation .................................................................................. Thurs., Aug. 18 
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Administration of 
Iowa State 
University 
The laws of the United States and of the State of 
Iowa provide for resident academic instruction, re-
search, and extension education, and for the manage-
ment of Iowa State University of Science and 
Technology. The University and two other state educa-
tional institutions of higher learning are governed by 
the State Board of Regents, composed of nine members 
nominated by the Governor of Iowa and confirmed by 
the Senate of Iowa. The immediate regulation and 
direction of the academic, research, and extension ac-
tivities of the University are delegated by the Board of 
Regents to the president and faculty of the University. 
The Board appoints an executive secretary with over-all 
responsibility for the administration of the central of-
fice of the Board, located in Des Moines. 
State Board of Regents 
Mrs. H. Rand Petersen, President 
R. Wayne Richey, Executive Secretary 
Terms expire June 30, 1975 
Ray V. Bailey ................................ Clarion 
Mrs. H. Rand Petersen .. .. ...... . ........ . .... Harlan 
Donald H. Shaw .. _ ................... ... .. Davenport 
Terms expire June 30, 1977 
John Baldridge ............................. Chariton 
Mrs. Robert M. Collison ... .. ............... Oskaloosa 
Steven E. Zumbach ........... .. ........... Coralville 
Terms expire June 30, 1979 
Stanley R. Barber . .. .. ........ .. ..... ... .... Wellman 
S. J. Brownlee . ....... .. ... . .......... . .. Emmetsburg 
Harry G. Slife .................... ........ Cedar Falls 
Officers of Administration 
William Robert Parks, Ph.D., President of the 
University 
James H. Hilton, D.Sc. , President Emeritus 
George C. Christensen, Ph.D., Vice President for 
Academic Affairs 
Carl Hamilton, B.S., Vice President for Information 
and Development 
Wilbur L. Layton, Ph.D., Vice President for Student 
Affairs 
Wayne R. Moore, B.S .. Vice President for Business and 
Finance 
Daniel J. Zaffarano, Ph.D., Vice President for 
Research; Dean of the Graduate College 
Instruction and Research 
Lee R. Kolmer, Ph.D., Dean of the College of 
Agriculture; Director of the Agriculture and Home 
Economics Experiment Station 
Virgil S. Lagomarcino, Ph.D., Dean of the College of 
Education; Director of Teacher Education 
David R. Boylan, Ph.D., Dean of the College of 
Engineering 
Helen LeB. Hilton, Ph.D., Dean of the College of Home 
Economics; Director of Home Economics Research 
Institute 
Wallace A. Russell, Ph.D., Dean of the College of 
Sciences and Humanities; Director of the Sciences and 
Humanities Research Institute 
Phillip T. Pearson, D.V.M., Ph.D., Dean of the College 
of Veterinary Medicine; Director of the Veterinary 
Medical Research Institute 
Paul W. Peterson, Ph.D., Director of the Engineering 
Research Institute 
Robert S. Hansen, Ph.D., Director of the Institute for 
Atomic Research 
Herbert A. David, Ph.D., Director of the Statistical 
Laboratory 
Clair G. Maple, Ph.D., Director of the Computation 
Center 
Services 
Arthur M. Gowan, Ph.D., Dean of Admissions and 
Records 
Charles E. Donhowe, M.S., Dean of University Ex-
tension 
Johan A. Madson, Ph.D., Dean of Students 
Charles F. Frederiksen, M.S. , Director of Residence 
Loren Augustine, :Vl.D .. Acting Dirnctor of tlw Studt'nl 
Hc~a Ith Ser\'iU) 
Warren B. Kuhn, M.L.S., Dean of Library Services; 
Director of the Library 
Bernard 0. Randol, B.B.A., C.P.A., Controller and 
Secretary 
Warren R. Madden, M.B.A., Assistant Vice President 
for Business and Finance 
Samuel A. McDowell, Treasurer 
0. V. Steil, Director of Purchasing and Stores 
Charles L. Samuels, Affirmative Action Officer 
Michael R. White, M.S., Coordinator of Student Finan-
cial Aids 
William W. Whitman, B.S., Director of Physical Plant 
Clifford E. Smith, Ph.D., Personnel Director 
The Faculty 
The General Faculty consists of the President, Vice Presidents, Deans, all 
professors and associate professors, assistant professors, and such other 
members of the University staff as the President may designate. 
PAR.JCS, W. ROBERT, President; Professor of Political Science. B.A., 1937, 
Berea; M.A., 1938, Kentucky; Ph.D., 1948, Wisconsin; Ll...D., 1966, Berea; 
L.H.D., 1968, Westmar; Ll...D., 1968, Drake; D.Sc. , Kentucky, 1973. 
IDLTON, JAMES H., President Emeritus. B.S., 1923, Iowa State; M.S., 
1937, Wisconsin; D.Sc., 1945, Purdue; D.Sc. , 1953, Cornell; D.Sc., 1955, 
North Carolina State; D.Sc., 1965, Iowa State; Ll...D., 1965, Lenoir Rhyne. 
ABBOTT, ERIC A., Assistant Professor of Journalism and Mass Com-
munication. B.S., 1967, Iowa State; M.S., 1970, Ph.D., 1974, Wisconsin. 
ABIAN, ALEXANDER, Professor of Mathematics. M.S., 1954, Chicago; 
Ph.D., 1956, Cincinnati. 
ABOU-GABAL, MOUSTAFA, Assistant Professor of Veterinary 
Microbiology and Preventive Medicine. B.V.Sc. , 1962, Cairo (F.gypt); M.D., 
Vet, 1970, Hannover (West Germany). 
ABRAHAM, WILLIAM H., Professor of Chemical Engineering. B.Ch.E., 
1952, Cornell; Ph.D., 1957, Purdue. 
ACUFF, VIRGIL R., Associate, Veterinary Anatomy, Pharmacology and 
Physiology. B.A., 1970, M.A., 1974, Northern Iowa. 
ADAMS, DONALD R., Assistant Professor of Veterinary Anatomy, 
Pharmacology and Physiology. A.B., 1960, California; M.A., 1967, Chico 
State; Ph.D., 1970, California. 
ADAMS, HARRIET, Professor Emeritus of Applied Art. B.Des., 1930, 
Kansas; M.A., 1934, Western Reserve. 
ADAMS, JEAN W., Assistant Professor of Economics. B.A., 1969, M.A., 
1971, Ph.D., 1973, Illinois. 
ADAMS, ROY D., Assistant Professor of Economics. B.A., 1968, M.A., 
1971, Ph.D., 1972, Illinois. 
ADAMS, SAMUEL K., Associate Professor of Industrial Engineering. 
B.Mgt.E., 1960, Rensselaer; M.S.E., 1962, Ph.D., 1966, Ariwna State. 
AFFLECK, STEPHEN B., Associate in Agronomy. B.S., 1960, Utah; M.S., 
1973, Iowa State. 
AHRENS, FRANKLIN A., Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology. B.S., D.V.M., 1959, Kansas State; M.S., 
1965, Ph.D., 1968, Cornell. 
AHRENS, PATRICIA B., Instructor in Zoology and Entomology. B.A., 
1968, Albertus Magnus; Ph.D., 1973, Virginia. 
AIGNER, STEPHEN M., Instructor in Sociology and Anthropology. B.A., 
1967, Knox; M.S.W., 1969, M.A., 1972, Michigan. 
AIKMAN, JOHN M, Professor of Botany. A.B., 1917, A.M., 1921, D.Sc., 
1951, Nebraska Wesleyan; Ph.D., 1928, Nebraska. 
AITCIDSON, GARY L., Assistant Professor of Industrial Administration. 
B.A., 1956, State College of Iowa; M.A. , 1961, Northern Colorado; Ph.D., 
1972, Iowa State. 
AITCIDSON, THOMAS E., Associate in Animal Science. B.S., 1967, M.S., 
1971 , Iowa State. 
ALDER.S, C. DEAN, Instructor in Mathematics. B.A., 1947, Peru State; 
M.A., 1950, Northern Colorado. 
ALEONG, JOHN J.A., Associate in Statistics. B.A. , 1968, West Indies; 
M.Sc., 1971, Toronto. 
ALEXANDER, J. DAVIDSON, Assistant Professor of Philosophy. B.A., 
1967, Williams; M.A., 1970, Ph.D., 1972, Pennsylvania State. 
ALEXANDER, JACK M., Assistant Professor; Professor-in-Charge, Farm 
Services. B.S., 1950, M.S., 1960, Iowa State. 
ALLEN, EDWARDS., Professor of Mathematics. A.B., 1909, A.M., 1910, 
Ph.D., 1914, Harvard. 
ALLEN, PIIlLIP M., Assistant Professor of Applied Art. B.F.A., 1960, 
M.F.A., 1961 , Drake. 
ALLEN, ROBERT D., Lt. Col. USAF, Associate Professor of Air Force 
Aerospace Studies. B.A., 1958, Wyoming; M.Ed., 1974, William and Mary. 
ALMQUIST, JAMES C., Associate Professor; Area Director, University Ex-
tension. B.S. , 1954, M.S., 1962, Iowa State. 
AMBELANG, ELLA H., Adjunct Instructor in Institution Management. 
B.S., 1946, Mississippi State. 
AMEMIYA, MINORU, Professor of Agronomy. B.S. , 1942, California; 
M.S., 1948, Ph.D., 1950, Ohio State. 
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AMRINE, JAMES WESLEY, JR., Associate in Zoology and Entomology. 
B.Sc., 1963, M.S., 1971, Ohio State. 
ANDERBERG, JAMES W., Associate, Engineering Research Institute. B.S., 
1970, M.S., 1973, Iowa State. 
ANDERSON, ARTHUR R., Associate in Veterinary Anatomy, 
Pharmacology and Physiology. B.S., 1954, Loyola University. 
ANDERSON, CARL E., Instructor in Agricultural Engineering. B.S.A.E., 
1962, Pennsylvania State; M.S.A.E., 1965, Arizona. 
ANDERSON, CAROL L., Assistant Professor of Child Development. B.S., 
1965, M.S., 1969, Wisconsin. 
ANDERSON, DALE A., Associate Professor of Aerospace Engineering. 
B.S., 1957, St. Louis; M.S., 1959, Ph.D., 1964, Iowa State. 
ANDERSON, DALE L., Instructor in Physical Education. B.A., 1958, 
Luther; M.A., 1970, Iowa. 
.ANDERSON, ERNEST W., Professor of Aerospace Engineering; Anson 
Marston Distinguished Professor in Engineering. B.S., 1926, North Dakota 
State; M.S., 1928, Ph.D., 1933, Iowa State. 
ANDERSON, E. WALTER, Assistant Professor of Physics; Associate 
Physicist, Ames Laboratory-USAEC. A.B., 1959, Harvard; M.S., 1961, 
Ph.D., 1965, Columbia. 
ANDERSON, IRVIN C., Professor of Agronomy; Professor of Botany. B.S. , 
1951, Iowa State; M.S., 1954, Ph.D., 1957, North Carolina State. 
ANDERSON, JULIA F., Professor; Associate Dean of the College of Home 
Economics. B.S., 1941, Iowa State; M.S., 1947, Washington. 
ANDERSON, LLOYD L., Professor of Animal Science. B.S., 1957, Ph.D., 
1961, Iowa State. 
ANDERSON, MARVIN A., Professor of Agronomy; Dean Emeritus of 
University Extension. B.S., 1939, M.S. , 1949, Ph.D., 1955, Iowa State. 
ANDERSON, MARVIN S., Assistant Physicist, Ames Laboratory-USAF£. 
B.A. , 1961, Concordia. 
ANDERSON, PAUL M., Professor of Electrical Engineering. B.S. , 1949, 
M.S., 1958, Ph.D., 1961, Iowa State. 
ANDERSON, RUSSELL D., Instructor in Electrical Engineering. B.S., 
(EE), 1960, B.S. , (ME), 1961, M.S.1964, Iowa State. 
ANDERSON, WILLARD R., Assistant Professor of Agricultural Engineer-
ing. B.S., 1950, M.S., 1952, Iowa State. 
ANDRE, THOMAS, Assistant Professor of Psychology. B.S., 1967, 
Massachusetts; M.A., 1970, Ph.D., 1971, Illinois. 
ANDREWS, JOHN J., Assistant Professor of Veterinary Pathology, 
Veterinary Medical Diagnostic Laboratory. D.V.M., 1968, Iowa State, M.S., 
1973, Michigan State. 
ANGELICI, ROBERT J., Professor of Chemistry. B.S., 1959, St. Olaf; Ph.D., 
1962, Northwestern. 
APPLEQUIST, JON B., Professor of Biophysics. B.S., 1954, California 
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Carolina. 
ATKINS, RICHARD E., Professor of Agronomy. B.S., 1941, Kansas State; 
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Ph.D., 1971 , Minnesota. 
AYRES, GEORGE E., Assistant Professor of Agricultural Engineering. B.S., 
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1958, Idaho. 
BACKHUS, TIIOMAS A., Adjunct Instructor in Physical Education. B.S., 
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B.S., 1957, M.S., 1958, Kansas. 
BARNES, RICHARD G., Professor of Physics and Chairman of the Depart-
ment; Senior Physicist, Ames Laboratory- USAEC. B.A., 1948, Wisconsin; 
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BART A, TIIOMAS A., Assistant Professor of Industrial Engineering and 
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BATAILLE, GRETCHEN M., Instructor in English. B.S., 1966, M.A. , 1967, 
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BATAILLE, ROBERT R., Associate Professor of English. B.A., 1962, 
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Northern Iowa; M.S., 1952, Iowa State. 
BENEDICT, LINDA F., Instructor; Assistant Editor. Cooperative Extension 
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BOSTON, ROBERTS., Instructor in English. B.S .. 1962, M.A .. 1972, Iowa 
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California Institute of Technology. 
BOWER, JOHN R.F., Assistant Professor of Sociology and Anthropology. 
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Pennsylvania State; M.S .. 1962. Massachusetts. 
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Kansas State Teachers; M.S., 1923, Chicago. 
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munication. B.j ., 1950, Missouri ; M.S .. 1956, Kansas. 
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Ph.D., 1934, Iowa State. 
BR.0, LUC., Instructor in Applied Art. B.S., 1955, McPherson; M.A. 1967, 
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York; M.S., 1957, New Mexico. 
BROOKER, NANCY J., Instructor in English. A.B. , 1966, M.A .. 1968, Mis-
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BR.OWN, GF.OR.GE GORDON, Associate Professor of Zoology. B.S. , 1959, 
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Professional Studies. B.S., 1933, MS., 1937, Kansas State; Ph.D., 1940, 
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Iowa State. 
BUCKELS, WZABETH E., Instructor in English; Instructor in Education. 
B.A., 1941, Grinnell; M.S. , 1968, Iowa State. 
BUDOLFSON, MAR.IE A., Professor of Family Environment. B.S., 1932, 
M.S., 1943, Iowa State. 
BULKLEY, ROSS V., Associate Professor of Fishery Biology. B.S., 1952, 
M.S., 1957, Utah State; Ph.D .. 1969, Iowa State. 
BULTENA, GORDON L., Professor of Sociology. B.A., 1957, Northern 
Iowa; M.A. , 1959, Ph.D., 1963, Minnesota. 
BUNDY, a.AR.ENCE E., Professor Emeritus of Agricultural Education. 
B.S., 1929, M.S., 1934, Iowa State. 
BUNDY, DWAINE S., Assistant Professor of Agricultural Engineering. 
A.A. , 1963, Kaskaskia; B.S., 1965, Eastern Illinois; B.S., 1968, M.S. , 1969, 
Missouri; Ph.D., 1974, Iowa State. 
BUR.EAU, ALFRED J., Assistant Professor of Physics; Manager, Research 
F.quipment Assistance Program. B.S., 1941 , Billings Polytechnic; MS. , 
1952, Ph.D., 1956, Iowa State. 
BUR.GER., CHRISTIAN P., Associate Professor of Engineering Mechanics, 
Associate Professor of Biomedical Engineering. B.Sc. (Eng), 1952, Stellen-
bosch (South Africa); Ph.D., 1967, Capetown (South Africa) . 
BUR.GER, SI'EWAR.T L., Adjunct Instructor in Institution Management. 
B.S., 1970, Cornell; M.S., 1972, Iowa State. 
BURKHALTER., N. LAUR.ENCE, Professor of Music. L.T.C.L. , 1939, Trin-
ity (London); B.S.M. , 1947, Bluffton; M.M. , 1949, Northwestern; Ph.D., 
1961, Ohio State. 
BUR.KHAR.T, LAWRENCE E., Professor of Chemical Engineering; Assis-
tant Chief, Chemical Engineering Division, Ames, Laboratory--USAEC. 
B.S., 1953, Kansas State; M.S., 1956, Ph.D. , 1958, Iowa State. 
BURKHOLDER, HAR.VEY R., Assistant Chemist, Ames Laboratory-
USAEC. B.S., 1954, North Dakota. 
BUR.NET, GEORGE, Professor of Chemical Engineering and Head of the 
Department; Chief, Chemical Engineering Division, Ames Laboratory-
USAEC. B.S., 1948, M.S., 1949, Ph.D. , 1951 , Iowa State. 
BUR.RELL, HAR.RY G., Assistant Professor; Sports Editor, Information 
Service. B.A. , 1933, M.A., 1946, Iowa. 
BUR.R.IS, JOSEPH S. , Associate Professor of Botany. B.S., 1964, Iowa 
State; M.S., 1965, Ph.D., 1967, Virginia Polytechnic. 
BUR.ROUGHS, WISE, Professor of Animal Science; Charles F. Curtiss Dis-
tinguished Professor in Agriculture. B.S. , 1934, Ph.D., 1939, Illinois. 
BlITLER., CONSTANCE C., Assistant Chemist, Ames Laboratory--USAEC. 
B.S., 1955, Iowa State. 
BlITLER, ROBERT 0 ., Assistant Professor of Freshman Engineering. B.S., 
1951 , Iowa State. 
BlITOR.AC, GEORGE E. , Lt, USN, Instructor in Naval Science. B.S., 1970, 
Purdue. 
BUITR.AM, MALCOLM T., Assistant Professor of Physics; Associate 
Physicist, Ames Laboratory--USAEC. B.A., 1965, Rice; Ph.D. , 1970, 
Princeton. 
BlITTREY, BENTON W., Professor of Zoology and Entomology. B.S., 
1947, M.S., 1949, Idaho; Ph.D., 1953, Pennsylvania. 
BYLER, BENNIE L., Assistant Professor of Agricultural Education. B.S., 
1964, Arkansas State; M.S., 1968, Arkansas; D.Ed., 1972, Illinois. 
BYLER, LINDA F., Instructor in Child Development. B.S. , 1970, Fort Hays 
Kansas State; M.Ed., 1971, Illinois. 
CAIN, BRYAN E., Assistant Professor of Mathematics. B.S., 1963, 
Massachusetts Institute of Technology; M.S. , 1964, Ph.D. , 1968, Wisconsin. 
CAIN, GWRIA BAUMGARTNER, Instructor in Home Economics Ad-
ministration. B.S., 1971 , Iowa State. 
CALDERWOOD, F. WAYNE, Assistant Ceramic Engineer, Ames 
Laboratory--USAEC. B.S., 1946, M.S., 1957, Iowa State. 
CAMP, R.OGER. C., Professor of Electrical Engineering. B.S., 1955, 
Oklahoma State; M.S., 1957, Ph.D., 1962, Iowa State. 
~BELL, J. WUIS, Instructor in Speech. B.A., 1969, McNeese State; 
J.D., 1970, M.A., 1972, Louisiana State. 
CANUTE, RUSSELL J., Professor of Education; Assistant Director, Student 
Counseling Service. B.S., 1949, Western Michigan; M.A. , 1950, Michigan; 
Ed.D., 1961 , Wyoming. 
CAPELLEN, JENNINGS M, Assistant Chemist, Ames Laboratory-
USAEC. B.S., 1958, Iowa State. 
CANNON, C. Y., Professor Emeritus of Dairy Science. B.S., 1913, Utah 
State; M.S., 1924, Ph.D., 1927, Iowa State. 
CAR.mIER.S, JEANINE R.., Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology. B.S., 1956, M.S., 1965, Iowa State; Ph.D., 
1968, Missouri. 
CAR.mIER.S, ROBERT W., Assistant Professor of Veterinary Clinical 
Sciences; Assistant Professor of Biomedical Engineering. D.V.M., 1956, 
Iowa State; M.S. , 1968, Missouri ; Ph.D. , 1972, Iowa State. 
CAR.LANOER, KENNETH D., Professor of Fisherjes Biology. Charles F. 
Curtiss Distinguished Professor in Agriculture. B.A. , 1936, M.S., 1938, 
Ph.D., 1943, Minnesota. 
CARLIN, AGNES FRANCES, Professor of Food and Nutrition; Professor 
of Food Technology. B.S .. 1931, M.A., 1933, Columbia; M.S., 1943, Cornell; 
Ph.D. , 1947, Iowa State. 
CARLISLE, JAMES 0., Instructor in Child Development. B.S., 1966, Peru 
State; M.S., 1974, Iowa State. 
CAllLSON, BILLE C., Professor of Physics; Professor of Mathematics; 
Senior Physicist, Mathematics and Computer Science Division, Ames 
Laboratory-USAEC. B.A., 1946, M.A .. 1947, Harvard; Ph.D., 1950, Oxford 
(England). 
CAllLSON, DAVID L., Associate Professor of Electrical Engineering; As-
sociate Professor of Biomedical Engineering. B.S., 1959, Minnesota; M.S., 
1961, Ph.D., 1964, Iowa State. 
CARLSON, IRVING T., Professor of Agronomy. B.S., 1950, M.S. , 1952, 
Washington State; Ph.D., 195~. Wisconsin. 
CAllLSON, 0. NORMAN, Professor of Metallurgy; Senior Metallurgist, 
Ames Laboratory-USAEC. B.A., 1943, Yankton; Ph.D., 1950, Iowa State. 
CAllLSON, RIOIARD E., Assistant Professor of Agronomy. 13.S., 1967, 
Nebraska; M.S., 1969, Ph.D. , 1971, Iowa State. 
CAllR, PERCY H., Professor Emeritus of Physics. B.S., 1925, Furman; 
M.S., 1926, North Carolina; Ph.D .. 1930. Cornell. 
CARSON, TIIOMAS L., Assistant Professor in Veterinary Pathology, 
Veterinary Diagnostic Laboratory. D.V.M .. 1970; M.S., 1973, Iowa State. 
CARSTENS, ROBERT L., Professor of Civil Engineering. B.S. , 1943, M.S .. 
1964. Ph.D .. 1966, Iowa State. 
CARTER, CHRISTINA W., Instructor in Mathematics. M.S .. 1972, 
California State [San Diego). 
CARTER, J. CHARLES, Instructor in Agronomy. B.A., 1972, Earlham. 
CARTER, RIOIARD I., Instructor in Agricultural Education. B.S .. 1966. 
M.S., 1968, Oklahoma State. 
CARVER, WWELL L., Professor Emeritus of Industrial Education. B.S., 
1930. Northern Iowa; M.S. , 1937, Iowa State. 
CASSIDY, DELMAR R., Associate Professor of Veterinary Pathology. 
D.V.M .. 1957, M.S., 1958, Texas A & M; Ph.D .. 1970, Iowa State. 
CHADDER.OON, HESTER, Professor Emeritus of Home Economics Educa-
tion; Mary B. Welch Distinguished Professor in Home Economics. B.S .. 
1924. ebraska: M.A., 1928, Chicago: Ph.D .. 1938. Ohio State. 
CHANG, H.C., Associate Professor of Sociology. B.A .. 1944. Southwest As· 
sociated University [China): M.S .. 1965, Ph.D .. 1968. Missouri. 
CHANG, SERUNA WING-YEE, Research Associate, Veterinary Medical 
Research Institute. B.S .. 1972, Wisconsin (La Crosse). 
CHARITY, LEON F., Professor of Agricultural Engineering. B.S .. 1940. 
New Hampshire; M.S .. 1952, Virginia Polytechnic: Ph.D.. 1956, Cornell. 
CHARLES, DON C., Professor of Psychology: Professor of Education. B.A .. 
1941, Iowa State Teachers: M.A., 1947. Ph.D., 1951. Nebraska. 
CHASTAIN, CLAUD B., Assistant Professor of Veterinary Clinical 
Sciences. B.S., 1967, D.V.M .. 1969. Missouri: M.S. , 1972. Iowa State. 
CHATFIELD, WALTER L., Assistant Professor of Foreign Languages; As~ 
sistant Professor of Education. B.A .. 1956. Augustana [Illinois): M.A. . 1958, 
Iowa. 
CHEN, CHIH-WEN, Professor of Metallurgy: Senior Metallurgist. Ames 
Laboratory-USAEC. B.A.. 1944. National Chiao Tung [China); M.S .. 1950. 
Illinois Institute of Technology: Ph.D .. 1954. Columbia. 
CHESSER, NANCY J., Assistant Professor of Physics; Associate Physicist. 
Ames Laboratory-USAEC. B.A. . 1967. Cornell: Ph.D.. 1972. SUNY at 
Stony Brook. 
CHEVILLE, NORMAN F., Professor of Veterinary Pathology. D.V.M .. 
1959. Iowa State; M.S., 1962. Ph.D., 1964. Wisconsin. 
CIDOTTI, PREMO, Professor of Metallurgy: Senior Metallurgist , Ames 
Laboratory-USAEC. B.S .. 1938. Illinois: Ph.D .. 1950. Iowa State. 
a-IOLVIN, NEAL R., Professor and Chairman of Veterinary Anatomy. 
Pharmacology and Physiology and Chairman of the Department: Professor 
of Biomedical Engineering. B.S .. 1949. Wayne State: D.V.M .. 1954. M.S .. 
1958, Michigan State; Ph.D. , 1961. Iowa State. 
CHRISTENSEN, rnARLENE E. , Instructor in Physical Education. B.S .. 
1970, M.S .. 1972, St. Cloud State. 
CHRISTENSEN, GEORGE C., Professor of Veterinary Anatomy, 
Pharmacology and Physiology; Vice President for Academic Affairs. 
D.V.M .. 1949, M.S .. 1950. Ph.D.. 1953, Cornell. 
CHRISTENSEN, JOSEPH Z., Assistant Professor of Music. B.M.. 1967. 
M.M .. 1968. Michigan. 
CHRISTIAN, LAUREN L., Professor of Animal Science. B.S .. 1958, Iowa 
State; M.S .. Ph.D.. 1963. Wisconsin. 
CHRISTY, MELBA C., Instructor in Child Development. B.S .. 1970. Rhode 
Island : M.S .. 1974. Iowa State. 
CLARDY, JON C., Associate Professor of Chemistry; Chemist. Ames 
Laboratory-USAEC. B.S .. 1964. Yale: Ph.D. , 1968. Harvard. 
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CL.AJtK, RAYMOND L., Associate Professor of Agronomy; Associate 
Professor of Plant Pathology. B.S., 1957, Ph.D., 1961, Washihgton State. 
CL.AJtK, SAMUEL G., Professor of Child Development and Chairman of 
the Department. B.Sc.Ed., 1959, M.Sc.Ed., 1963, Drake; Ph.D., 1968, Iowa 
State. 
CL.AJtK, TRACY L., Associate Professor of Veterinary Clinical Sciences. 
B.S., 1958, D.V.M., 1960, Kansas State. 
CLARKE, LANCE S., Assistant Professor of Ur00n Planning. B.A., 1968, 
Colorado College; M.P.A., 1971, Colorado. 
CLEASBY, JOHN L., Professor of Civil Engineering. B.S., 1950, M.S. , 
1951, Wisconsin; Ph.D., 1960, Iowa State. 
CLEM, JOHN R., Associate Professor of Physics and Physicist, Ames 
Laboratory-USAEC. B.S .. 1960. M.S., 1962, Ph.D., 1965, Illinois. 
CWYD, MARY L., Assistant Professor of Sociology and Anthropology. 
B.A. , 1970, M.A., 1971, Ph.D., 1974, Minnesota. 
CLUBINE, ANNE H., Adjunct Instructor in Institution Management. B.S., 
1959,· Iowa State. 
COADY, LARRY B., Assistant Professor of Electrical Engineering. B.S., 
1959, M.S., 1963, Ph.D., 1965. Iowa State. 
COATES, PAUL M., Instructor in Political Science. B.A.. 1969, M.P.A. , 
1971 , Wyoming. 
a>DY, ROBERT D., Associate Professor of Geology. B.A., 1960, St. Louis; 
M.A., 1962, Wyoming; Ph.D. , 1968. Colorado. 
OOHEN, HARRY, Professor of Sociology. B.B.A., 1956, M.A., 1959, City 
College of ew York: Ph.D. , 1962. Illinois. 
a>LE, RIOIARD LEE., Instructor in Agricultural Engineering. B.S. , 1966. 
M.Ed., 1973, Oregon State. 
COLETfE, W. ARDEN, Associate in Economics, B.Sc., 1960, Colorado 
State: M.S., 1962, Cornell. 
COLLINS, EDGAR V., JR., Associate Professor of Chemical Engineering. 
B.S .. 1944, Louisiana State; M.S. , 1947, Iowa State. 
COLVIN, TIIOMAS S., Associate in Agricultural Engineering. B.S.A.E.. 
1970, Iowa State. 
COLWELL, PETER, Associate Professor of Mathematics. B.A., 1958, 
Wooster: M.A., 1960, Ohio: Ph.D .. 1965, Minnesota. 
COMSTOCK, CHESTER S., JR., Assistant Professor of Electrical Engineer-
ing. B.E.E .. 1959, Union; M.S .. 1964, Ph.D:. 1969, Iowa State. 
OONNER, NANCY N., Assistant Professor of English. A.B., 1969, 
California [Santa Cruz); M.A., 1971. Ph.D. , 1973, California (Los Angeles). 
a>NNOLL Y, CHARLES P., JR., Associate Professor of Speech. A.B.. 1961, 
Dayton: M.A., 1962, Ohio; Ph.D .. 1970, Ohio State. 
CONOVER, DARLENE K., Assistant Professor of Physical Education. B.A., 
1962, M.A., 1965, Northern Colorado; Ph.D., 1973, Ohio State. 
a>NSIGNY, SCCYIT P., Instructor in Engl ish. B.A., 1969, Harvard; Ph.D., 
1974, Chicago. 
CONZEMIUS, ROBERT J., Assistant Chemist, Ames Laboratory-USAEC. 
B.S .. 1956, orth Dakota State: M.S .. 1962, Iowa State. 
a>OK, BARNETf C., Associate Professor of Physics. B.S., 1946, 
orthwestern: Ph.D., 1956, Chicago. 
a>OK, HERBERT C., Professor of Political Science. B.A., 1922, Iowa State 
Teachers; M.A., 1925. Ph.D .. 1926, Iowa. 
a>OK, JAMES A., Associate Professor of Horticulture. B.S., 1949, Iowa 
State: Ph.D .. 1954, Cornell. 
a>OK, JEAN G., Assistant Professor: Cataloger, Library. B.A .. 1949, Iowa; 
M.L.S .. 1969. Oklahoma. 
a>OK, WILLIAM J., Professor of Mechanical Engineering. B.S., 1957, 
M.S .. 1959. Ph.D .. 1964. Iowa State. 
a>ONEY, LARRY D., Assistant Professor of Physical Education. B.S., 
1962, Kansas State; M.S .. 1966. Ed.D., 1972, Brigham Young. 
a>OPER, JANE C., Adjunct Instructor in Institution Management. B.S .. 
1940, Iowa State. 
COOVER, MERVIN S., Professor of Electrical Engineering; Dean Emeritus 
of the College of Engineering. E.E .. 1914. D.Engr. , 1957, Rensselaer. 
OOPPE'IT, JOHN I., Assistant Professor of Industrial Administration. B.S., 
1958. Southern State: M.B.A., 1966, Houston, Ph.D., 1973, Arkansas. 
OORBE'IT, JOHN D., Professor of Chemistry; Assistant Program Director, 
Ames Laboratory-USAEC. B.S .. 1948. Ph.D .. 1952, Washington. 
OOREY, M. MARIE, Instructor in Food and utrition. B.S .. 1970. M.S., 
1972, Iowa State. 
CORNElTE, JAMES L., Professor of Mathematics. B.S., 1955, West Texas 
State; M.A. , 1959, Ph.D .. 1962. Texas. 
CORONES, JAMES P., Assistant Professor of Mathematics. Sc.8., 1966, 
Brown: Ph.D., 1972, Boston University. 
COIT, A.E., Professor of Horticulture. B.S., 1943, M.S .. 1951, Missouri . 
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COULSON, ROGER W., Professor of Child Development. B.A., 1942, 
M.A., 1949, Ph.D., 1958, Iowa. 
COURTEAU, JOANNA, Assistant Professor of Foreign Languages. B.A., 
1960, Minnesota; M.A., 1962, Ph.D., 1970, Wisconsin. 
COVEYOU, MICHAEL R., Instructor in Political Science and Statistics. 
A.B., 1969, Michigan; M.A., 1972, Rochester. 
COWAN, aIARLES D., Assistant Professor of Electrical Engineering. 
B.A., 1950, Bob Jones; B.S., 1954, Kansas State; M.S., 1962, Iowa State. 
COWLES, HAROLD A., Professor of Industrial Engineering. B.S., 1949, 
M.S., 1953, Ph.D., 1957, Iowa State. 
COX C. PHILIP, Professor of Statistics. B.A., 1940, MA, 1947, Oxford 
(England). 
COX, DAVID F., Professor of Statistics. B.S., 1953, Cornell; M.S., 1957, 
North Carolina State; Ph.D., 1959, Iowa State. 
COX, JANE F., Instructor in Speech. B.S., 1962, Iowa State; M.A., 1964, 
Drake. 
CRAIG, HAROLD L., Instructor in Extension Service, 4-H and Youth. B.S., 
1947, Iowa State; M.A., 1969, Northeast Missouri. 
CRASE, SEDAHLIA J., Assistant Professor of Child Development. B.S., 
1967, Berea College; M.S., 1969, Kentucky; Ph.D .. 1972, Iowa State. 
CRAVENS, HAMILTON, Associate Professor of History. B.A., 1960, M.A., 
1962, Washington; Ph.D., 1969, Iowa. 
CRAWFORD, HAROLD R., Professor of Agricultural Education and Head 
of the Department. B.S., 1950, M.S., 1955, Ph.D., 1969, Iowa State. 
CRAWFORD, JOE V., Associate Professor of Freshman Engineering. B.S., 
1949, M.S., 1962, Iowa State. 
CRAWLEY, H. BERT, Associate Professor of Physics; Physicist, Ames 
Laboratory-USAEC. B.S., 1962, Louisiana Polytechnic; Ph.D., 1966, Iowa 
State. 
CRITES, RAY D., Professor of Architecture. B.Arch., 1953, Iowa State. 
CROCKETT, DAVID J., Assistant Professor of Industrial Administration. 
B.B.A., 1964, M.A., 1968, Iowa. 
CROM, ROBERT L., Associate Professor of Journalism and Mass Com-
munication; Assistant Dean of University Extension. B.S., 1950, Iowa State; 
M.S., 1956, North Dakota State; Ph.D., 1967, Michigan State. 
CROSBIE, THEOOORE M., Instructor in Agronomy. B.S., 1973, Iowa 
State. 
CROSBY, GWRIA E., Instructor in Physical Education. B.S., 1969, 
M.A.T., 1972, South Carolina. 
CROW, RONALD, Instructor in Electrical Engineering. B.S., 1961 , Iowa 
State. 
CRUMP, MALCOLM H., Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology. B.S., 1951 , Virginia Polytechnic; D.V.M , 
1958, Georgia; M.S .. 1961, Ph.D., 1965, Wisconsin. 
CULLER, CAROL J., Instructor in Child Development. B.S., 1964, Ohio 
State; M.S., 1970, Michigan State. 
CULVER, MAX K., Instructor in Speech. B.A., 1967, Drury; M.A., 1969, 
Colorado. 
CUMMINGS, DAVID E., Assistant Professor of English. B.A., 1947, 
Pennsylvania State; M.A., 1954, Columbia; Ph.D., 1969, Nebraska. 
CURRIE, CRAIG A., Instructor in Industrial Administration. B.S., 1971 , 
M.S., 1973, Iowa State. 
CURTIS, LARRY R., Assistant Professor of Industrial Administration. 
B.S., 1968, Iowa State; J.D., 1973, M.B.A., 1973, Iowa. 
DAHIYA, RAJBIR SINGH, Associate Professor of Mathematics. B.Sc., 
1960, M.Sc., 1962, Ph.D., 1966-67, Birla Institute of Technology and 
Science (Pilani). 
DAHLGREN, ROBERT 8., Associate Professor of Zoology and En-
tomology. B.S., 1950, South Dakota State; M.S .. 1955, Utah State; Ph.D., 
1972, South Dakota State. 
DAHM, PAUL A. , Professor of Entomology and Chairman of Department; 
Professor of Biochemistry; Charles F. Curtiss Distinguished Professor in 
Agriculture. B.A.. 1940, M.A., 1941 , Ph.D., 1947, Illinois. 
DA.KE, DENNIS M., Assistant Professor of Applied Art. B.A., 1966, Upper 
Iowa; M.A., 1969, Northern Iowa. 
DANIELSON, OONNA R., Associate Professor of Applied Art; Associate 
Professor of Textiles and Clothing. B.S., 1957, M.S., 1961, Iowa State. 
DANIELSON, GOROON C., Professor of Physics; Distinguished Professor 
in Sciences and Humanities; Senior Physicist. Ames Laboratory-USAEC. 
B.A., 1933, M.A .. 1935, British Columbia (Canada); Ph.D., 1940, Purdue. 
DANOFSKY, RICHARD A., Professor of Nuclear Engineering; Professor-
in-Charge, Nuclear Engineering. B.S., 1955, M.S .. 1960, Ph.D., 1963, Iowa 
State. 
DAVENPORT, RICHARD W., Instructor in Speech. B.A., 1967, Kearney 
State: M.S., 1969, Colorado State. 
DAVEY, HAROLD W., Professor of Economics. B.A, 1936, Syracuse; 
M.A., 1938, Ph.D., 1939. Harvard. 
DAVID, CAROLS., Instructor in English. B.A., 1952, Beloit; MA, 1970, 
Iowa State. 
DAVID, HERBERT A., Professor of Statistics and Head of the Department; 
Director of the Statistical Laboratory. B.Sc., 1947, Sydney (Australia); 
Ph.D., 1953, London (England). 
DAVID, HERBERT T., Professor of Statistics; Professor of Industrial 
Engineering. A.B., 1947, Harvard; M.A., 1948, Columbia; Ph.D. , 1960, 
Chicago. 
DAVID, WILLIAM M., Assistant Professor of Music. B.Mus., 1969, 
M.Mus., 1970, D.Mus.A., 1972, Michigan. 
DAVIDSON, STANLEY V., Associate Professor; Assistant State Leader, 
4-H and Youth Programs, Cooperative Extension Service. B.S., 1942, M.S., 
1952, Iowa State. 
DAVIES, PHILUPS G., Professor of English. B.A., 1946, Marquette; M.A., 
1947, Ph.D., 1960, Northwestern. 
DAVIES, ROSEMARY R., Assistant Professor of English. B.S., 1947, M.A, 
1948, Northwestern. 
DA VIS, ARTHUR W., Professor of Engineering Science and Mechanics. 
B.S., 1929, M.S., 1931 , Ph.D., 1939, Iowa State. 
DA VIS, CRAIG B., Assistant Professor of Botany and Plant Pathology. 
, B.S., 1964, M.S., 1967, Colorado State; Ph.D., 1972, California (Tuvis). 
DAWN, JOHN A., Associate Professor of Applied Art. B.I.D., 1955, 
Manitoba (Canada); M.S., 1967, Iowa State. 
DAWSON, JEFFREY 0., Associate in Forestry. B.S., 1971, M.S., 1973, 
Iowa State. 
DEACON, RUTII E., Professor of Family Environment and Head of 
Department. B.S., 1944, Ohio State; M.S., 1948, Ph.D., 1954, Cornell. 
DEAN, DWIGHT G., Professor of Sociology. A.B., 1943, Capital; M.Div., 
1946, Garrett; M.A., 1947, Northwestern; Ph.D., 1956, Ohio State. 
DEAN, NATHAN W., Associate Professor of Physics; Assistant Dean of 
Sciences and Humanities. B.S., 1963, North Carolina; Ph.D., 1968, Cam-
bridge (England). 
DEARIN, RAY D., Associate Professor of Speech and Acting Chairman of 
the Department. B.A., 1963, Harding; M.A., 1965, Ph.D., 1970, Illinois. 
DeCOLON, MARIA M., Assistant Professor of Home Economics Educa-
tion, Assistant State Leader, Cooperative Extension Service. B.S., 1953, 
Puerto Rico; M.A., 1969, Michigan State. 
DEJONG, PAUL S., Associate Professor of Freshman Engineering. B.S., 
1960, M.E., 1965, Iowa State. 
DEKALB, EDWARD L., Associate Chemist, Ames Laboratory-USAEC. 
B.S., 1951, Iowa State. 
DEKOVIC, aIARLES W., Assistant Professor of Architecture. B.Arch., 
1958, Illinois Institute of Technology. 
DELUCA, FREDERICK P., Assistant Professor of Education; Assistant 
Professor of Earth Science. B.S., 1960, Western Connecticut; M.A., 1964, 
Fairfield; M.N.S., 1967, Ph.D., 1970, Oklahoma. 
DEMIREL, TIJRGUf, Professor of Civil Engineering. B.S., 1949, Ankara 
[Turkey); M.S .. 1959, Ph.D., 1962, Iowa State. 
DENISEN, ERVIN L., Professor of Horticulture. B.S., 1941, Minnesota; 
M.S., 1947, Ph.D., 1949, Iowa State. 
DEUTSCH, aIARLES J., Associate, Photo Service; Head Photographer. 
DEVRIES, LOUIS, Professor of Foreign Languages. AB., 1907, Central 
Wesleyan; M.A., 1908, Ph.D., 1918, Northwestern. 
DEVRNJA, ZORA, Assistant Professor of English. B.A., 1967, Ph.D., 1974, 
State University of New York (Buffalo). 
DEWITT, JERALD R., Assistant Professor of Zoology and Entomology. 
B.S., 1967, Eastern Illinois; M.S., 1970, Ph.D., 1972, Illinois. 
DEWITI, NANCY B., Instructor in Child Development. B.S.Ed., 1969, 
Eastern Illinois; M.Ed., 1972, Illinois. 
DEYOUNG, BARBARA A., Instructor in Library. B.A, 1964, Michigan 
State; M.L.S., 1967, Maryland. 
DEYOUNG, OONALD W., Associate Professor of Veterinary Clinical 
Sciences; Associate Professor of Biomedical Engineering. B.S., 1962, 
D.V.M., 1964, Michigan; Ph.D., 1971, Colorado State. 
DICKINSON, RUSSELL E., Associate Professor of Physical Education. 
B.A., 1922, Iowa State Teachers; M.A., 1938, Iowa. 
DICKSON, SPENCER E., Professor of Mathematics. B.A, 1960, Kansas; 
M.S., 1961, Ph.D., 1963, ew Mexico State. 
DIEDRICHS, WILMER C., Assistant Chemist, Ames Laboratory-USAEC. 
B.S., 1962, Colorado State. 
DIEDRICK, WALTER, Associate Professor of Industrial Education. B.S., 
1959, M.S., 1960, Stout State; Ph.D., 1971, Iowa State. 
DIEHL, HARVEY, Professor of Chemistry; Distinguished Professor in 
Sciences and Humanities. B.S. , 1932. Ph.D. , 1936, Michigan. 
DILL, HARVEY T., Assistant Professor of Industrial Administration. B.S., 
B.A .. 1963, Denver; M.A. , 1972, Ph.D. , 1975, Iowa State. 
DILLMAN, RIOIARD C., Associate Professor of Veterinary Pathology; 
Veterinary Medical Diagnostic Laboratory. B.S., 1959, D.V.M. , 1961 , Iowa 
State; M.S. , 1964, Ph.D., 1968. Kansas State. 
DILTS, HAROLD E., Professor of Education; Associate Dean, College of 
Education; Head of Secondary Education. 8.S., 1951 , M.A. , 1958, Northern 
Iowa; Ph.D .. 1963, Iowa. 
DISNEY, RIOIARD L., Associate Professor of Journalism and Mass Com-
munication. B.A., 1937, Oklahoma. 
DISQUE, NEIL E., Associate Professor; Associate Director, Information 
Service. B.A., 1932, Dartmouth; 8.J ., 1933, Missouri. 
DISSINGER, JEAN K., Associate Professor of Child Development. 8.S., 
1957, M.A. , 1960, Iowa; Ph.D., 1968, Purdue. 
DIXON, JAMES E., Assistant Professor of Physics. A.8. , 1956, William 
Jewell. 
DIXON, JEANNE M., Instructor in Child Development. B.S., 1961 , M.S .. 
1965, Iowa State. 
DOAK, PAUL D., Associate Professor of Economics. B.S., 1957, M.S. , 
1960, Missouri ; Ph.D., 1965, Iowa State. 
DOBSON, JOHN M., Associate Professor of History. 8.S., 1962, 
Massachusetts Institute of Technology; M.S., 1964, Ph.D., 1966, Wisconsin. 
DODD, OIARLES M., Professor of Ceramic Engineering. B.Cer.E. , 1927, 
Cer.E., 1933, Ohio State. 
DODD, JOHN D., Professor of Botany. 8.S., 1938, New York State College 
of Forestry; M.S., 1940, Vermont; Ph.D., 1947, Columbia. 
DOERRER, DAVID H., Assistant Professor and Head, Catalog Department, 
Library. A.B. , 1965, M.L.S., 1966, Syracuse. . 
DOERSCHUG, EARLE B., Assistant Professor of Genetics. A.8., 1961, 
Hiram; Ph.D., 1967, Indiana. 
DOERSCHUG, MARCIA R., Research Associate in Genetics. A.8., 1960, 
Hiram; M.A., 1964, Ph.D. , 1967, Indiana. 
DOLPJilN, WARREN D., Assistant Professor of Zoology and Entomology. 
B.S. , 1962, West Chester State; Ph.D., 1968, Ohio State. 
DONHOWE, OIARLES E., Professor; Dean of University Extension and 
Director of the Cooperative Extension Service. 8.S. , 1947, M.S., 1959, Iowa 
State. 
DONNER.STEIN, EDWARD I., Assistant Professor of Psychology. 8.A., 
1967, Florida; Ph.D .. 1972, Florida State. 
DORFMAN, GERALD A., Assistant Professor of Political Science. 8.S., 
1961, Wisconsin; M.A .. 1963, Ph.D. , 1971. Columbia. 
DORSCH, RIOIARD K., Associate in Statistics. B.A. , 1969, Knox; M.S., 
1971 , Iowa State. 
DOUGAL, MERWIN D., Professor of Civil Engineering. 8.S. , 1956, Ph.D., 
1969, Iowa State; M.S. , 1958, Iowa. 
DOUGHERTY, ROBERT W., Professor of Veterinary Anatomy, 
Pharmacology and Physiology. B.S. , 1928, Iowa State; D.V.M., 1936, Ohio 
State; M.S. , 1941 , Oregon State. 
DOW, JAMES R., Associate Professor of Foreign Languages. 8.A., 1957, 
Mississippi College; M.A., 1961 , Ph.D., 1966, Iowa; Postdoctoral Study, 
1970-71 , California (Los Angeles). 
DOWELL, ARLENE T., Assistant Professor; Assistant Head of Catalog 
Department, Library. 8.A., 1963, Oklahoma Baptist; M.S.L.S. , 1966, Illinois. 
DOWELL, DAVID RAY, Instructor; Head, Office of Administrative 
Services, Library. 8.A. , 1964, Oklahoma Baptist; A.M, 1966, M.S.L.S., 
1972, Illinois. 
DOWELL, S. GORDON, Instructor in Engineering Extension. 
DOWLING, WAYNE C., Associate Professor of Freshman Engineering. 
B.S., 1961, M.S., 1966, Ph.D., 1972, Iowa State. 
DRAPER, DIANNE C., Assistant Professor of Child Development. 8.S., 
1961 , Denison; M.A., 1964, Ph.D. , 1968, Missouri. 
DRAPER, DONALD D., Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology. D.V.M., 1966, Iowa State; M.S., 1969, Ph.D., 
1971, Missouri . 
DREWES, OIARLES D., Assistant Professor of Zoology and Entomology. 
B.A., 1968, Augustana (South Dakota); M.S., 1970, P~.D.. 1973, Michigan 
State. 
DREXLER, M . BURTON, Professor of Speech. 8.A., 1949, Johns Hopkins; 
M.A., 1951, Minnesota; Ph.D., 1964, Illinois. 
D'SILVA, ARTHUR P., Associate Chemist, Ames Laboratory-USAEC. 
B.Sc., 1947, Madras; M.Sc., 1964, Bombay. 
DUBOSE, PAUL A., Instructor in Statistics. 8.S., 1968, M.S., 1973, 
Portland State. 
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DUDLEY, DON, Instructor in Zoology. 8.A. , 1963, American; M.S. , 1967, 
Michigan; Ph.D. , 1973, California (Irvine). 
DUDLEY, JANICE F., Adjunct Instructor in Institution Management. 8.S., 
1940, Iowa State. 
DUMENIL, LLOYD C., Associate Professor of Agronomy. 8.S., 1942, M.S. , 
1951, Ph.D., 1958, Iowa State. 
DUNCAN, MARVIN R., Associate in Economics. 8.S., 1957, M.S., 1972, 
orth Dakota State. 
DUNHAM, JEWETf, Professor of Zoology. 8.A. , 1948. M.S., 1952, Ph.D., 
1957, Iowa. 
DUNKER, KENNETH F., Associate Professor of Architecture. B.Arch .. 
1965, Michigan; M.S., 1967, Cornell. 
DUNLEAVY, JOHN M., Professor of Plant Pathology. 8.S., 1949. M.S., 
1951 , Ph.D., 1953, ebraska. 
DUNLOP, DONALD W., Instructor in English. A.B., 1961, Eastern 
Michigan. 
DUNLOP, MARY HELEN, Instructor in English. 8.A., 1963, St. Catherine; 
M.A. , 1965, Marquette. 
DUNPHY, E. JAMES, Assistant Professor of Agronomy, 8.S. , 1962, M.S., 
1964, Illinois; Ph.D., 1972, Iowa State. 
DURAND, DONALD P., Professor of Bacteriology. 8.S., 1955. Guilford; 
M.S., 1957, Ph.D., 1960, Kansas State. 
DUVALL, JOHN B., Assistant Professor of Industrial Education. 8.S., 
1966, M.S., 1967, Indiana State; Ph.D., 1972, Maryland. 
DVOSKIN, DAN, Associate in Economics, Center for Agricultural and 
Rural Development. 8.S .. 1972, California State Polytechnic. 
DWELLE, MARION E., Assistant Professor ; Editor, Publications Office. 
8.A., 1935, Coe. 
DYAS, ROBERT W., Professor of Landscape Architecture. B.S., 1950, 
M.L.A., 1954, Iowa State. 
DYER, JAMES A., Professor of Mathematics. 8.S., 1952, M.A., 1954, Ph.D., 
1960, Texas. 
EARLS, LESTER T., Professor of Physics. A.8. , 1927, M.S., 1929, 
Wisconsin; Ph.D .. 1934, Michigan. 
EASTON, MATYNE H., Associate Professor; Head. Library Instruction, 
Library. 8.A., 1937. orthern Iowa. 
EASTWOOD, BASIL R., Associate Professor of Animal Science. B.S., 
1958, Wisconsin State (Platteville); M.S. , 1960, South Dakota State; Ph.D., 
1968, Michigan State. 
EBBERS, LARRY H., Assistant Professor of Education; Assistant to the 
Dean. B.S., 1962, M.S., 1968, Ph.D .. 1971 , Iowa State. 
EBERHART, SfEVE A., Professor of Agronomy. 8.S., 1952, M.S., 1958, 
Nebraska ; Ph.D., 1961 , North Carolina State. 
EBERT, GEORGE H., Assistant Professor of Education, Leader, Extension 
Courses and Conferences-University Extension. 8.S., 1952, M.S., 1965, 
Ph.D., 1972, Iowa State. 
EBERT, GLADYS, Instructor in Home Economics Education. B.A., 1942, 
Northern Iowa; M.S .. 1967, Iowa State. 
ECKHOFF, GARY A., Assistant Professor of Veterinary Anatomy, 
Pharmacology. and Physiology. D.V.M., 1968, Iowa State; M.S., 1971 , Min-
nesota. 
EIXiAR, ALVIN R., Professor Emeritus of Music. B.A., 1924, D.Mus., 
1949, Upper Iowa; M.A., 1935, Iowa. 
EIX;AR, RACHEL H., Associate Professor of Chemistry. B.A., 1917, B.S., 
1918, M.S., 1920, Ph.D., 1925, Ohio State. 
EDWARDS, DAVID C., Professor of Psychology. B.S., 1959, Wisconsin; 
M.A., 1961, Ph.D., 1962, Iowa. 
EDWARDS, WILLIAM M., Instructor in Economics. B.S., 1969, M.S., 
1971 , Iowa State. 
EGGLETON, LEONARD Z., Professor of Poultry Science. 8.S., 1940, 
Michigan State; M.S., 1946, Iowa State. 
EGNOTOVICH, MICHAEL M., Lt. USN, Assistant Professor in Naval 
Science. B.S .. 1967, U.S., Naval Academy; B.B.S., 1971, New Hampshire 
College; M.S., 1974, Iowa State. 
EHLER, WILLIAM J., Instructor in Veterinary Clinical Sciences. B.S., 
1970, D.V.M, 1974, California. · 
EICHMEIER, HERMAN C., JR., Instructor in Speech. B.S. , 1968, North 
Dakota; M.A., 1969, Cincinnati. 
EIDE, ARVID R., Professor of Freshman Engineering and Chairman of 
Department. B.S., 1962, M.E., 1967, Ph.D., 1973, Iowa State. 
EIK, KALJU, Associate, Agronomy. B.S., 1953, MS., 1958, Ph.D., 1962, 
Iowa State. 
EKBERG, CARL E., JR., Professor of Civil Engineering and Head of the 
Department. B.C.E., 1943, M.S., 1947, Ph.D., 1954, Minnesota. 
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ELDER, C.R., Professor; Catalog Editor, Information Service. B.S. , 1929, 
Iowa State. 
ELDREDGE, JOHN C., Associate Professor of Agronomy. B.S., 1915, M.S. , 
1925, Ph.D. , 1933, Iowa State. 
ELDRIDGE, EBER, Professor of Economics. B.S., 1942, Ph.D., 1960, Iowa 
State; M.S. , 1957, Michigan State. 
ELDRIDGE, EVELYN R., Assistant Professor of Family Environment. B.S., 
1943, M.S., 1969, Iowa State. 
ELLEBY, HCJITEN A., Associate Professor of Civil Engineering. B.C.E., 
1956, M.S., 1957, Minnesota; Ph.D., 1964, Michigan State. 
ELLINGSON, WAYNE D., Associate in Economics. B.S. , 1970, Iowa State. 
EI.US, CHARLES J., Associate Professor of Zoology and Entomology. 
B.A., 1943, Amherst; M.A., 1961, Iowa State Teachers College; Ph.D., 1967, 
Iowa State. 
ELROD, JOHN W., Assistant Professor of Philosophy. B.A., 1962, 
Presbyterian; M.A., 1967, Ph.D., 1972, Columbia. 
ELSNER, PAUL R., Associate, Botany. B.S., 1963, M.S., 1967, Iowa State. 
ELVIK, KENNE11I 0., Associate Professor of Industrial Administration. 
B.S., 1957, Morningside; M.A .. 1960, Ph.D., 1970, Nebraska. 
ELVING, BRUCE F., Assistant Professor of Speech. B.A., 1957, Minnesota 
(Duluth); M.A., 1959, Iowa; Ph.D., 1970, Syracuse. 
EMMEL, GAYLE J., Instructor in English. B.A., 1965, Augustana; M.A., 
1967, Auburn. 
EMIGH, TED H., Associate in Statistics. B.A. . 1971, Carleton; M.S., 1974, 
Iowa State. 
EMMERSON, JAMES T., Associate Professor of Journalism and Mass 
Communication. B.S., 1960, M.S., 1964, Iowa State; Ph.D., 1973, London 
School of Economics and Political Science. 
EMMERSON, MACK A., Professor Emeritus of Veterinary Clinical 
Sciences. D.V.M., 1925, M.S. , 1928. Iowa State; Dr. Med. Vet., 1930, Zurich 
(Switzerland). 
ENDERS, WALTER, Assistant Professor of Economics. B.A., 1969, M.A., 
1970, Toledo; Ph.D., 1974, Columbia. 
ENESS, PAUL G., Assistant Professor of Veterinary Clinical Sciences. B.S., 
1956, D.V.M. , 1963, Iowa State. 
ENGEL, JACK, Assistant Professor of Journalism and Mass Communica-
tion. B.S.J., 1947, Ohio; M.A., 1950, Columbia. 
ENGEL, ROSALIND E., Assistant Professor of Child Development; Assis-
tant Professor of Education. B.A., 1956, Iowa Wesleyan; M.A., 1964, Iowa. 
ENGEL, ROSS A., Professor of Education. B.A., 1948, Northern Iowa; 
M.S., 1952, Drake; Ph.D., 1962, Iowa. 
ENGEN, RICHARD L., Professor of Veterinary Anatomy, Pharmacology 
and Physiology; Professor of Biomedical Engineering. B.S. , 1954, Ph.D., 
1965, Iowa State; M.S., 1958, Colorado State. 
ENGLEHORN, ALFRED J., Assistant Professor of Agronomy. B.S., 1923, 
South Dakota State; M.S., 1925, Lowa State. 
EPPRIGIIT, ERCEL S., Professor Emeritus of Food and Nutrition. B.S., 
1923, Missouri; M.S., 1930, Texas; Ph.D., 1936, Yale. 
EPSTEIN, ABRAHAM H., Associate Professor of Plant Pathology. B.S., 
1952, Cornell; M.S., 1954, Rhode Island; Ph.D., 1969, Iowa State. 
EPSTEIN, GARY M., Instructor in English. B.A., 1969, Yeshiva; M.A. , 
1970, New York. 
ERB, ANN E., Instructor, Cataloger, Library. B.A., 1969, West Florida; 
M.L.S., 1972, Rhode Island. 
ERRINGTON, CAROLYN G., Assistant Professor of English. B.M., 1929, 
MacPhail Conservatory of Music; L.L.B. , 1932, Minnesota. 
ESBECK, RAMONA L., Assistant Professor, District Leader, 4-H and 
Youth Programs, Cooperative Extension Service. B.A., 1941, Northern 
Iowa; M.S., 1960, Iowa State. 
ESPENSON, JAMES H., Professor of Chemistry; Senior Chemist, Ames 
Laboratory-USAEC. B.S., 1958, California Institute of Technology; Ph.D., 
1962, Wisconsin. 
EVANS, LAWRENCE E., Associate Professor of Veterinary Clinical 
Sciences. D.V.M., 1963, M.S., 1967, Ph.D., 1973, Iowa State. 
EVEN, JOHN C., JR., Associate Professor of Industrial Engineering. B.S., 
1957, M.S., 1959, Northwestern; Ph.D., 1969, Oklahoma State. 
EVERSON, LEROY E., Professor of Botany. B.S., 1939, M.S., 1948, Ph.D., 
1950, Minnesota. 
EWAN, RICHARD C., Associate Professor of Animal Science. B.S., 1956, 
M.S., 1957, Illinois; Ph.D., 1966, Wisconsin. 
EWING, SOLON A., Professor of Animal Science and Head of the Depart-
ment. B.S., 1952, M.S. , 1956, Ph.D., 1958, Oklahoma State. 
EXNER, MAX V., Associate Professor of Music. A.B., 1933, M.A., 1947, 
Columbia. 
FADEN, ARNOLD M., Associate Professor of Economics. B.A., 1954, City 
College of New York; Ph.D., 1967, Columbia. 
FALCK, WILUAM E., Associate, Agronomy. B.S., 1958, M.S., 1970, Iowa 
State. 
F ANSLOW, ALYCE M., Associate Professor of Home Economics Educa-
tion. B.S., 1957, Minnesota; MS., 1960, Ph.D., 1966, Iowa State. 
FANSLOW, GLENN E., Associate Professor of Electrical Engineering. B.S., 
1953, North Dakota State; M.S., 1957, Ph.D., 1962, Iowa State. 
FARRAR, DONALD R., Assistant Professor of Botany. B.S., 1963, 
Southeast Missouri State; M.S., 1966, Ph.D., 1971, Michigan. 
FARRINGTON, DANIEL 0., Associate Professor of Veterinary 
Microbiology and Preventive Medicine, Veterinary Medical Research 
Institute. B.Sc., 1960, Nebraska; D.V.M., 1968, Colorado State; Ph.D., 1974, 
Iowa State. 
FASSEL, HESTER, Assistant Professor of Zoology. B.S., 1954, Beloit; M.S., 
1963, Iowa State. 
F ASSEL, RAYMOND P., Assistant Professor of Journalism and Mass Com-
munication; Assistant Director of Book Publishing. B.A., 1952, Beloit; M.A., 
1954, Wisconsin. 
F ASSEL, VELMER A., Professor of Chemistry; Deputy Director, Energy 
and Mineral Resources Research Institute; Deputy Director, Ames 
Laboratory-USAEC. B.A. , 1941, Southeast Missouri State; Ph.D., 1947, 
Iowa State. 
FEHR, WALTER R., Professor of Agronomy. B.S., 1961, M.S., 1002: Min-
nesota; Ph.D., 1967, Iowa State. 
FEHRENBACHER, MARSHA J., Instructor in Industrial Administration. 
B.S., 1962, Illinois; M.S., 1972, Wright State. 
FEINBERG, LEONARD, Professor of English, Distinguished Professor in 
Sciences and Humanities. B.S., 1937, M.A., 1938, Ph.D., 1946, Illinois. 
FEINBERG, LILIAN 0., Assistant Professor of English. A.B., 1940, 
Illinois; M.S. , 1967, Iowa State. 
FELLINGER, ROBERT C., Professor of Mechanical Engineering. B.S., 
1947, Iowa; M.S., 1948, Iowa State. 
FENIMORE, RONALD D., Associate Professor of Applied Art. B.F.A., 
1957, Drake; M.S., 1964, Iowa State. 
FENTON, THOMAS E., Professor of Agronomy. B.S., 1959, M.S., 1960, 
Illinois; Ph.D., 1966, Iowa State. 
FERGUSON, LARRY D., Assistant Professor, Design Center. B.A., Com-
mercial Art, 1961, University of Idaho; M.A., Drawing, Painting, 1967, 
M.F.A., Drawing, Painting, 1968, University of Iowa. 
FIELDS, VAN RAY, Assistant Professor of Secondary Education, Educa-
tion Placement Officer. B.S., 1949, Southern; M.Ed., 1954, Texas Southern; 
Ph.D., 1973, Iowa State. 
FIGURA, GENE B., Instructor in Applied Art. B.F.A., 1951, Minneapolis 
College of Art and Design; M.A., 1971, Iowa State. 
FINK, A.M, Professor of Mathematics. B.A., 1956, Wartburg; M.S., 1958, 
Ph.D., 1960, Iowa State. 
FINNEMORE, DOUGLAS K., Professor of Physics; Senior Physicist, Ames 
Laboratory-USAEC. B.S., 1956, Pennsylvania State; Ph.D., 1962, Illinois. 
FINNEMORE, FAITII W., Instructor in Food and Nutrition. B.S., 1956, 
Pennsylvania State; M.S. , 1959, Illinois. 
FISHBEIN, TOBY, Instructor, University Archivist; Library. B.A., 1960, 
Adelphi; M.S., 1972, Illinois. 
FISHER, RAY W., Associate Professor of Mechanical Engineering; Senior 
Engineer, Ames Laboratory; Assistant Division Chief, Energy and Mineral 
Resources Research Institute. B.S., 1948, Iowa State. 
FITZGERALD, THOMAS L., Instructor in English. B.S., 1965, M.S., 1970, 
Clarkson; M.A., 1974, Iowa State. 
FITZPATRICK, JOHN J., Assistant Professor of Political Science. B.S.F.S., 
1965, Georgetown; M.A. , 1968, Ph.D., 1972, State University of New York 
(Buffalo). 
FITZSIMMONS, JOHN R., Professor of Urban Planning. B.S., 1921, 
Colorado A. and M.; M.L.A., 1924, Harvard. 
FIX, ROBERT F., Assistant Professor of Industrial Administration. B.A., 
1969, Michigan State; Ph.D., 1973, Iowa State. 
FLATT, RONALD E., Professor of Veterinary Pathology; Coordinator, 
Laboratory Animal Resources. B.S., 1960, D.V.M, 1962, Ph.D., 1967, 
California (Davis). 
FLESCH, GERALD D., Associate Chemist, Ames Laboratory-USAEC. 
B.S., 1953, Wisconsin State (Platteville); M.S., 1959, Iowa State. 
FLETCHER, LEHMAN B., Professor of Economics. B.S., 1954, Florida; 
Ph.D., 1960, California. 
FOELL, DORIS W., Instructor in Family Environment. B.S., 1966, M.S., 
1970, Iowa State. 
FOLEY, DEAN C., Associate Professor of Plant Pathology. B.S., 1949, 
Idaho; M.S., 1951, West Virginia; Ph.D., 1955, Pennsylvania State. 
FOLTS, MARTIIA N., Assistant Professor of Music. B.M., 1962, Syracuse; 
M.M., 1966, New England Conservatory. 
FOLTS, STEPHEN B., Assistant Professor; Government Documents 
Librarian; Library. A.B., 1960, Syracuse; M.S., 1964, Simmons. 
FONT, PERLA P.F., Instructor in Foreign Languages. B.A., B.S., 1945, Pre-
University Institute (Cuba); Teacher, 1947, Las Villas Teacher's (Cuba); Dr. 
Pedagogy, 1958, Havana (Cuba). 
FORBES, DAVID G., Associate in Veterinary Anatomy, Pharmacology and 
Physiology. A.A., 1958, Oakland City; B.S. , 1961, M.A., 1968, California 
(Davis). 
FORBES, YOLA M., Assistant Professor of Zoology and Entomology. A.B., 
1961, M.A., 1963, California (Berkeley); Ph.D., 1970, California (Davis). 
FOREMAN, C. FREDERICK, Professor of Animal Science; Professor in 
Charge of Dairy Science. B.S., 1948, M.S., 1949, Kansas State; Ph.D., 1953, 
Missouri. 
FOREMAN, MELBA D., Instructor, Library. B.S., 1949, Kansas State. 
FOR.KER, BARBARA E., Professor of Physical Education and Head of the 
Department. B.S., 1942, Eastern Michigan; M.S., 1950, Iewa State; Ph.D., 
1957, Michigan. 
FORSLING, DONALD D., Associate, Associate Manager, WO! AM-FM. 
B.A., 1960, Iowa. 
FOSS, JOHN G., Associate Professor of Biophysics. B.S .. 1951, Polytechnic 
Inst. of Brooklyn; M.S., 1953, Connecticut; Ph.D., 1956, Utah. 
FOUAD, ABDEL-AZIZ A., Professor of Electrical Engineering. B.Sc., 1950, 
Cairo (Egypt); M.S., 1953, Iowa; Ph.D., 1.956, Iowa State. 
FOUTY, GARY C., Instructor, Reference Librarian; Library. A.B., 1968, 
Dartmouth; M.S., 1971, Washington; M.A., 1973, Chicago. 
FOX, KARL A., Professor of Economics; Distinguished Professor in 
Sciences and Humanities. B.A.. 1937, M.A., 1938, Utah; Ph.D., 1954, 
California. 
FOX, RODNEY T., Professor of Journalism and Mass Communication. 
B.S. , 1930, Iowa State; M.S.J., 1941, Northwestern. 
FRANCIS, PETER R., Instructor in Physical Education. B.Sc., 1961, 
Durham (England); G.C., 1962, Leeds (England); D.P.E., 1962, Carnegie 
(England); M.A., 1969, Iowa. 
FRANKE, ROBERT G., Professor of Botany. B.S., 1956, Northern Illinois; 
M.S., 1961, Northwestern; Ph.D., 1965, Texas. 
FRANSON, J. CHRISTIAN, Associate in Veterinary Pathology. B.S., 1970, 
M.S., 1972, Iowa State. 
FRANZEN, HUGO F., Professor of Chemistry; Senior Chemist, Ames 
Laboratory-USAEC. B.S. , 1957, California; Ph.D., 1962, Kansas. 
FREDERICK, LLOYD R., Professor of Agronomy; Professor of Bac-
teriology. B.S., 1943, Nebraska; M.S., 1947, Ph.D., 1950, Rutgers. 
FREDERIKSEN, CHARLES F., Assistant Professor of Institution Manage-
ment; Director of Residence. B.S., 1953, M.S., 1954, Iowa State. 
FREDRICK, VIRGINIA W., Assistant Professor of Child Development. 
B.S., 1934, Illinois; M.S. , 1935, Iowa State; M.A., 1964, Ph.D., 1972, 
Northern Illinois. 
FREED, JAMES C., Associate in Agronomy. B.S., 1972, Iowa State. 
FREEMAN, ALBERT E., Professor of Animal Science; Professor of Dairy 
Science. B.S., 1952, M.S., 1954, West Virginia; Ph.D., 1957, Cornell. 
FRENCH, DEXTER, Professor of Biochemistry; Professor of Chemistry; 
Charles F. Curtiss Distinguished Professor of Agriculture. B.A. , 1938, D.Sc., 
1960, Dubuque; Ph.D. , 1942, Iowa State. 
FRENCH, MARY M., Instructor in Architecture. B.A, 1974, Iowa State. 
FREY, KENNETH J., Professor of Agronomy; Charles F. Curtiss Dis-
tinguished Professor in Agriculture. B.S., 1944, M.S., 1945, Michigan State; 
Ph.D., 1948, Iowa State. 
FREYERMUI11, VIRGINIA M, Instructor in Foreign Languages. B.A., 
1965, Mount Union; M.A., 1966. Kent State. 
FRIEDERICH, KARL H., Associate Professor of journalism and Mass 
Communication. B.S., 1954. M.S .. 1961. South Dakota State. 
FRITZ, JAMES S., Professor of Chemistry; Senior Chemist, Ames 
Laboratory-USAEC. B.S .. 1946. James Millikin; M.S .. 1946, Ph.D.. 1948, 
Illinois. 
FRITZ, MARTIN F., Professor Emeritus of Psychology; Counseling 
Psychologist, Student Counseling Service. B.S .. 1924. M.S., 1925, Kansas 
State; Ph.D., 1931, Chicago. 
FROEWISS, ETIIEL L., Instructor in Foreign Languages. M.A. , 1966, 
A.B.D. , 1971 , Ph.D., 1974, Michigan. 
FROMM, HERBERT J. , Professor of Biochemistry. B.S., 1950. Michigan 
State; M.S .. 1952, Ph.D., 1954, Loyola (Chicago). 
FRYE, M. VIRGINIA, Associate Professor of Physical Education. B.A. , 
1940, Bradley; M.S .. 1955. Ph.D., 1964. Illinois. 
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FUCHS, RONALD, Professor of Physics; Senior Physicist, Ames 
Laboratory-USAEC. B.S., 1954, California Institute of Technology; Ph.D., 
1957, Illinois. 
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FULLER, EIJZABrnI G., Associate Professor of English. A.B., 1915, 
Illinois; A.M., 1922, Michigan. 
FULLER, WAYNE A., Professor of Statistics; Professor of Economics. B.S., 
1955, M.S., 1957, Ph.D., 1959, Iowa State. 
FULLHART, CHARLES B., Assistant Engineer, Ames Laboratory-
USAEC. B.S., 1954, Iowa State. 
FUNG, HON-PONG, Associate Professor of Civil Engineering. B.S.C., 
1942, Lingnan (China); M.S., 1948, Ph.D., 1956, Iowa State. 
FURR, ALLAN A., Assistant Professor of Veterinary Pathology, Veterinary 
Medical Diagnostic Laboratory. B.S., 1963, D.V.M., 1965, Washington State; 
M.S., 1974, Iowa State. 
FUTRELL, GENE A., Professor of Economics. B.S., 1951, M.S., 1957, Iowa 
State; Ph.D., 1964, Ohio State. 
GAESSLER, WILLIAM G., Associate Professor of Biochemistry and 
Biophysics. B.S. , 1911, M.S., 1929, Ohio State. 
GAGNIER, EDWARD R., Associate Professor of Physical Education; Head 
Gymnastics Coach. B.S., 1958, M.A., 1959, Michigan. 
GALEJS, IRMA, Assistant Professor of Child Development. B.S., 1962, 
M.S., 1964, Ph.D., 1973, Iowa State. 
GALEJS, JOHN E., Professor; Assistant Director for Resources, Library. 
B.A., 1953, M.A., 1955, M.A.L.S., 1958, Minnesota. 
GAL YON, AUBREY E., Associate Professor of English. B.A., 1950, 
Maryville (Tennessee), B.D., 1953, Chicago, M.A., 1956, Tennessee; Ph.D., 
1970, Iowa. 
GALYON, LINDA R., Assistant Professor of English. B.A., 1956, M.A., 
1962, Indiana; Ph.D. , 1974, Iowa. 
GARCIA, PILAR A., Professor of Food and Nutrition. B.S., 1949, Philip-
pines; M.S., 1950, Michigan; M.S., 1952, Ph.D., 1955, Iowa State. 
GARFIELD, MARJORIE S., Professor Emeritus of Applied Art. B.F.A., 
1926, M.F.A., 1937, Syracuse. 
GARRETf, SISTER MARY LOUISE, Instructor in Mathematics. B.A., 
1949, Loras. 
GAUGER, CARLYLE J., Professor; State Leader, 4-H and Youth Programs, 
Cooperative Extension Service. B.S.: 1939, M.S., 1955, Iowa State. 
GEARHART, JOAN M., Instructor in Physical Education. B.S., 1966, 
M.A., 1970, South Dakota. 
GEASLER, MITOIELL R., Associate Professor of Animal Science. B.S .. 
1962, Ph.D.. 1970, Michigan State. 
GEHNER, MARTIN D., Professor of Architecture and Head of the Depart-
ment. B.Arch. , 1956, M. Arch., 1963, Michigan. 
GEIGER, LOUIS G., Professor of History and Chairman of the Department. 
B.S., 1934, Central Missouri State; M.A., 1940, Ph.D., 1948, Missouri. 
GELINA, ROBERT J., Associate Professor of Industrial Education. B.S., 
1966, M.S., 1967, Stout State; Ph.D., 1971. Maryland. 
GENALO, LAWRENCE J., Instructor in Mathematics. B.A., 1971 , Hofstra; 
M.S., 1974, Iowa State. 
GENTLE, JAMES E., Assistant Professor of Statistics. B.S., 1966, North 
Carolina; M.A.. 1969, Louisiana State; M.C.S., 1973, Ph.D .. 1974, Texas 
A&M. 
GEORGE, J. RONALD, Associate Professor of Agronomy. B.S., 1962, 
Washington State; M.S., 1964, Ph.D., 1967, Purdue. 
GERINGER, KERRY G., Instructor in Freshman Engineering. B.S., 1966, 
M.S., 1973, Iowa State. 
GERSTEIN, BERNARD C., Associate Professor of Chemistry; Chemist, 
Ames Laboratory-USAEC. B.S. , 1953, Purdue; Ph.D., 1960, Iowa State. 
GHOSH, MALAY, Visiting Associate Professor of Statistics. B.A., 1962, 
M.A., 1964, Calcutta; Ph.D., 1969, North Carolina. 
GHOSHAL, NANI GOPAL, Professor of Veterinary Anatomy, 
Pharmacology and Physiology. G.V.Sc. (Raymond Star], 1955, B.V. College, 
Calcutta (India); D.T.V.M., 1961 , Faculty of Medicine, University of Edin-
burgh (Scotland), Dr. med. vet.. 1962, Tierarztliche Hochschule, Hannover 
(West Germany); Ph.D., 1966, Iowa State. 
GIBSON, EDWIN D., Assistant Metallurgist, Ames Laboratory-USAEC. 
B.S., 1951, Southeast Missouri State; M.S., 1957, Iowa State. 
GIENGER, DOROTHEA W., Associate Professor of Home Economics 
Education. B.S. , 1933, Northern Iowa; M.S., 1957, Iowa State. 
GIESE, HENRY, Professor of Agricultural Engineering. B.S., 1919, M.S., 
1927, Arch. E., 1930, Iowa State. 
GILBERT, CHARLES D. , Associate Professor of Elementary Education. 
B.A., 1956, Wabash; M.S. , 1961, Butler; Ed.D., 1969, Ball State. 
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GILBERT, LUCIA A., Assistant Professor of Psychology; Counseling 
Psychologist, Student Counseling Service. B.A., 1966, Wells; M.S., 1967, 
Yale; Ph.D., 1974, Texas. 
GILKEY, HERBERT J., Professor of Engineering Mechanics. B.S., 1911 , 
Oregon State; B.S., 1916, Massachusetts Institute of Technology; S.B. , 1916, 
Harvard; M.S. , 1923, Illinois; Sc.D., 1939, Buena Vista. 
GILLETI'E, D. DALE, Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology. D.V.M., 1953, Iowa State; Ph.D., 1962, 
California. 
Gill.HAM, M. BE"Ill, Assistant Professor of Food and Nutrition. B.S., 
1962, Texas Technological College; Ph .D., 197 4, Iowa State. 
GILMAN, HENRY, Professor of Chemistry; Distinguished Professor in 
Sciences and Humanities. B.S. , 1915, M.S. , 1917, Ph.D., 1918, Harvard. 
GIMMEL, DUANE, Assistant Professor of Industrial Education. B.S., 1966, 
M.S. , 1967, Wisconsin State; Ph.D. , 1972, Iowa State. 
GIKTON, DARREL D., Associate Professor of Civil Engineering. B.S., 
1950, M.S. , 1954, Iowa State. 
GLASS, EDYTHE K., Assistant Professor of Child Development. B.S., 
1947, M.S., 1962, Iowa State. 
GLASS, JOHN D., CPT., USA, Assistant Professor of Military Science. 
B.S., 1966, Georgia; M.S., 1975, Iowa State. 
GLASS, LYNN W., Assistant Professor of Secondary Education. B.A., 
1963, M.A., 1964, Northern Iowa; Ph.D. , 1970, Iowa. 
GLENN-LEWIN, DAVID C., Assistant Professor of Botany. A.B. , 1967. 
Knox; Ph.D. , 1972, Cornell. 
GLOCK, ROBERT D., Associate Professor of Veterinary Pathology. D.V.M. , 
1961, Ph.D., 1971, Iowa State. 
GOEBEL, J. JEFFERY, Assistant Professor of Statistics. B.A., 1967, 
Bradley; M.S. , 1969, Ph.D., 1974, Iowa State. 
GOERING, DONALD H., Instructor; Assistant to Director, Personnel, 
Cooperative Extension Service. B.S., 1958, M.S., 1970, Iowa State. 
GOETTSCJI, ALVIN T., Associate Professor; Area Director, University Ex-
tension. B.S., 1943, Iowa State; M.S., 1957, Wisconsin. 
GOETZ, CHARLES A., Professor of Chemistry; Senior Chemist, Ames 
Laboratory--USAEC. B.S., 1932, M.S. , 1934, Ph.D., 1938, Illinois. 
GOETZ, ROBERT C., Instructor in Zoology and Entomology. B.S. , 1968, 
Iowa State. 
GOLL, DARREL E., Professor of Animal Science; Professor of 
Biochemistry; Professor of Food Technology. B.S., 1957, M.S. , 1959, Iowa 
State; Ph.D., 1962, Wisconsin. 
GOODSON, RITA, Instructor in English. B.S., 1971, Tuskegee; M.A. , 1974, 
Iowa State. 
GORDON, JOHN C., Professor of Forestry. B.S., 1961 , Ph.D. , 1966, Iowa 
State. 
GOUDY, WILLIS J., Assistant Professor of Sociology. B.A., 1964, College 
of St. Thomas; M.S., 1967, Ph.D., 1970, Purdue. 
GOUGH, PATRICIA M., Associate Professor of Veterinary Microbiology 
and Preventive Medicine, Veterinary Medical Research Institute. B.S., 
1958, Wisconsin; Ph.D., 1966, Minnesota. 
GOUGHNOUR, DAVID N., Instructor, Design Center. B.S. , Education, 
1967, NE Missouri University; M.S., Education, 1974, Iowa State. 
GOULD, MARVIN E., Associate Professor of Mechanical Engineering and 
Engineering Extension; Coordinator, Junior Engineering Technical Society 
of Iowa. B.S., 1937, Iowa State. 
GOURAN, PATRICK D., Assistant Professor of Speech. B.S. , 1963, M.S., 
1965, Illinois State. 
GOUWENS, CORNELIUS, Professor of Mathematics. B.S., 1910, 
Northwestern; A.M. , 1911, Illinois; Ph.D., 1924, Chicago. 
GOWAN, AR'IBUR M., Professor of Education; Dean of Admissions and 
Records. B.A., 1932, Northern Iowa; M.A., 1939, Iowa; Ph.D. , 1947, Iowa 
State. 
GRABER, ERIC S., Associate in Economics. B.A. , 1965, San Fernando 
Valley State; M.S., 1970, Iowa State. 
GRADWOHL, DAVID M., Professor of Anthropology. B.A., 1955, 
Nebraska; Ph.D., 1967, Harvard. 
GRAFF, EDGAR F., Professor Emeritus of Cooperative Extension Service. 
B.S., 1917, M.S., 1936, Iowa State. 
GRAHAM, CARLA L., Instructor in Veterinary Pathology. D.V.M. , 1973, 
Iowa State. 
GRAHAM, DAVID L., Associate Professor of Veterinary Pathology. B.Sc., 
1961, Pennsylvania State; D.V.M., 1965, Cornell; Ph.D., 1973, Iowa State. 
GRAHAM, FREDERICK M., Associate Professor of Engineering 
Mechanics. B.S., 1948, M.S., 1950, Ph.D., 1966, Iowa State. 
GRAHAM, LYNN M., Instructor in Child Development. B.S., 1970, M.S. , 
1972, Iowa State. 
GRAMM, CYNnilA L., Instructor in Child Development. B.S., 1972, 
Illinois; M.A. , 1974, Michigan State. 
GRANNEMAN, GARY A., Assistant Professor of Freshman Engineering. 
B.S. , 1962, M.S., 1972, Iowa State. 
GRANT, DONALD E. , Assistant Professor of Industrial Engineering. B.S., 
1948, Iowa State. 
GRANT, JOHN G., Professor Emeritus of Physical Education. B.A. , 1919, 
McMaster (Canada); M.D., 1924, Manitoba (Canada]. 
GRATTO, CHARLES P., Associate Professor of Economics. B.S., 1957, 
M.S. , 1959, Cornell ; Ph.D., 1964, Pennsylvania State. 
GRAUPERA, ARTURO A., Associate Professor of Foreign Languages. 
Doctor in Law, 1943, Havana (Cuba); M.A., 1966, Iowa. 
GRAVES, DONALD J., Professor of Biochemistry. B.S., 1955, Illinois; 
Ph.D., 1959, Washington. 
GRAVES, JACOB L., Associate, Production Manager, WO! AM-FM. B.A., 
1963, Wheaton. 
GRAY, CAROLE S., Instructor in Elementary Education. B.A., 1958, 
Simpson; M.S., 1972, Iowa State. 
GREEN, DETROY E., Professor of Agronomy. B.S., 1954, M.S., 1961, 
Ph.D. , 1965, Missouri. 
GREEN, JOHN W., Professor of Veterinary Pathology. B.S., 1944, Harvard; 
M.D., 1946, Chicago. 
GREENBERG, HOWARD SCCYIT, Associate in Animal Science. B.S., 
1972, Cornell; M.S., 1974, Iowa State. 
GREER, MARY HELEN, Assistant Professor of Veterinary Anatomy, 
Pharmacology and Physiology, Assistant Professor of Biomedical Engineer-
ing. B.A. , 1964, Centre College of Kentucky; M.S., 1966, Ph.D., 1968, 
Pennsylvania State. 
GREER, RAYMOND T., Associate Professor of Engineering Science and 
Mechanics; Associate Professor of Biomedical Engineering. B.S., 1963, 
Rensselaer; Ph.D., 1968, Pennsylvania State. 
GREGORAC, ROBERT J., Associate Professor of Mathematics. B.S., 1960, 
Case Institute of Technology; M.S. , 1962, Ph.D., 1965, Iowa. 
GREIMANN, WWELL F., Assistant Professor of Civil Engineering. B.S., 
1964, Iowa State; M.S. , 1966, Ph.D., 1968, Colorado. 
GREINER, CAROL A., Associate, Associate Experiment Station Editor. 
B.S., 1951 , Iowa State. 
GREINER, JOHN D., Assistant Metallurgist, Ames Laboratory--USAEC. 
B.S., 1955, Indiana State Teachers. 
GRESS, DONALD H., CDR, USN, Associate Professor of Naval Science. 
B.A., 1952, Peru State; M.A., 1965, George Washington; Ph.D., 1974, Iowa 
State. 
GREVE, JOHN H., Professor of Veterinary Pathology. B.S., 1956, D.V.M., 
1958, M.S., 1959, Michigan State; Ph.D. , 1963, Purdue. 
GRIER, RON L., Associate Professor of Veterinary Clinical Sciences. 
D.V.M., 1965, Iowa State; Ph.D. , 1970, Colorado State. 
GRIFFEN, DANIEL L., JR., Professor of Industrial Engineering; Secretary-
Manager, Iowa State University Research Foundation, Inc. B.S., 1950, M.S., 
1961 , Iowa State; J.D. , 1953, Drake. 
GRIFFITII, DAVID R., Professor of Zoology. AB. , 1953, M.S., 1957, 
Ph.D., 1960, Missouri . 
GROENEVELD, RICHARD A., Associate Professor of Statistics. B.A., 
1956, Dartmouth; M.A., 1963, Ph.D., 1967, Boston University. 
GROOMS, RONALD G., Assistant Professor of Computer Science. B.S., 
1962, M.S., 1969, Iowa State. 
GROSSMAN, ALLEN S., Associate Professor of Physics. B.S., 1961, 
Hofstra; M.S., 1964, Adelphi; Ph.D., 1969, Indiana. 
GROSVENOR, DALE D., Associate Professor of Computer Science; Assis-
tant Director of Computation Center. B.S., Ag.E. , M.E. , 1948-49, M .S., 1960, 
Ph.D., 1963, Iowa State. 
GROVES, MARJORIE P., Instructor; Assistant Editor, Cooperative Ex-
tension Service. B.S., 1968, M.S., 1973, Iowa State. 
GSCHNEIDNER, KARL A., JR., Professor of Metallurgy; Assistant Pro-
gram Director of Metallurgy and Ceramics and Senior Metallurgist, Ames 
Laboratory--USAEC; Director, Rare-Earth Information Center. B.S., 1952, 
Detroit; Ph.D., 1957, Iowa State. 
GUIOT, GERMAINE G., Professor of Physical Education. B.S., 1922, M.S., 
1933, Michigan; Ed.D. , 1940, New York. 
GUSTAFSON, RICHARD C., Associate Professor of English. A.B. , 1955, 
Gonzaga; M.A., 1957, Ph.D., 1960, Kansas. 
GU111RIE, WILBUR D., Professor of Zoology and Entomology. B.S., 1950, 
M.S., 1951, Oklahoma State; Ph.D. , 1958, Ohio State. 
GUYOON, AUDREY M., Instructor in Speech. B.S., 1960, Indiana; M.A., 
1967, De Paul. 
GUYOON, JAMES E. (GUS), Adjunct Instructor in Physical Education; 
Assistant Basketball Coach. B.S., 1961, Drake; M.S. , 1968, Indiana. 
GWIASDA, KARLE., Associate Professor of English. B.S., 1959, Illinois 
Institute of Technology; B.A., 1964, Butler; MA., 1966, Ph.D., 1969, 
Northwestern. 
HAAS, MELVIN H., Associate; Engineer, WOI-AM-FM 
HAAS, WILLIAM J., Associate Physicist, Ames Laboratory - USAEC. 
M.S., 1964, Ph.D., 1968, Iowa State. 
HADLEY, DOR011IY LEE, Instructor in English; Instructor in Education. 
B.A., 1956, Drake; M.S., 1961, Wisconsin. 
HADWIGER., DON F., Professor of Political Science, B.A., 1953, 
Oklahoma; MA., 1954, Nebraska; Ph.D., 1956, Iowa. 
HAGEMOSER., WAYNE A., Instructor in Veterinary Anatomy, 
Pharmacology and Physiology. B.S., 1961, D.V.M., 1963, Kansas State. 
HAGGARD, FRANKE., Associate Professor of English. B.A., 1955, M.A., 
1965, Ph.D., 1966, Kansas. 
HAJJ, NAZIR. ABDUL, Instructor in Veterinary Clinical Science, B.V.M , 
1972, Nairobi (Kenya). 
HALE, HAR.RY W., Professor of Electrical Engineering. B.S., 1942, MS. , 
1949, Ph.D., 1953, Purdue. 
HAU., CHAR.LES V., Professor of Horticulture and Head of Department. 
B.S., 1950, M.S., 1953, Arkansas; Ph.D., 1960, Kansas State. 
HAU., JERRY L, Associate Professor of Mechanical Engineering. B.S., 
1959, M.S., 1963, Ph.D., 1967, Iowa State. 
HAU., IUCHARD B., Assistant Professor of Forestry. B.S., 1969, Iowa 
State; Ph.D., 1974, Wisconsin. 
HALL, RlJilI E., Associate Professor of Textiles and Clothing. B.S., 1938, 
MS., 1950, Iowa State; Ph.D., 1964, Minnesota. 
HAU.AUER., AR.NEL R., Professor of Agronomy. B.S., 1954, Kansas State; 
MS., 1958, Ph.D., 1960, Iowa State. 
HAMILTON, CARL, Professor of Journalism and Mass Communication; 
Vice President for Information and Development. B.S., 1936, Iowa State. 
HAMMER, CHAR.LES L., Professor of Physics; Senior Physicist, Ames 
Laboratory-USAEC. B.S., 1948, M.S. , 1950, Ph.D., 1954, Michigan. 
HAMMOND, DAVID H., Assistant Professor of Economics. B.S., 1960, 
M.S. , 1964, Ph.D., 1968, Iowa State. 
HAMMOND, EARL G., Professor of Food Technology; Professor of 
Biochemistry. B.S., 1948, M.A., 1950, Texas; Ph.D., 1953, Minnesota. 
HAN, anEN-PAI, Associate Professor of Statistics. B.A, 1958, National 
Taiwan; M.A. , 1962, Minnesota; Ph.D., 1967, Harvard. 
HANDY, CHAR.LES B., Associate Professor of Industrial Administration, 
B.A., 1947, Westminster; M.A., 1956, Iowa; C.P.A., 1958; Ph.D., 1970, Iowa 
State. 
HANDY, RICHARD L., Professor of Civil Engineering. B.S., 1951 , M.S. , 
1953, Ph.D., 1956, Iowa State. 
HANNUM, THOMAS E., Professor of Psychology; Extension Coordinator, 
Sciences and Humanities. B.S. , 1941, MS., 1949, Iowa State; Ph.D. , 1952, 
Nebraska. 
HANSEN, HERBERT E., Associate Professor of Agricultural Engineering. 
B.S. , 1952, MS. , 1970, Ph.D., 1971 , Iowa State. 
HANSEN, ROBERT S., Professor of Chemistry; Distinguished Professor of 
Sciences and Humanities; Director of the Energy and Mineral Resources 
Research Institute and of the Ames Laboratory - USAEC. B.S., 1940, M.S. , 
1941, Ph.D., 1948, Michigan. 
HANWAY, JOHN J., Professor of Agronomy. B.Sci., 1942, M.Sc. , 1948, 
Nebraska; Ph.D., 1954, Iowa State. 
HAR.DER, ALLEN J., Assistant Professor of Philosophy. B.S. , 1963, 
Wheaton; M.A. , 1966, Ph.D. , 1971 , Indiana. 
HAR.DING, DELMA E., Professor of Zoology; Professor of Education. B.A., 
1929, M.S. , 1938, Iowa; Ph.D., 1953, Iowa State. 
HAR.DING, VIRGINIA L., Assistant Professor; Associate Editor, Radio-
Television, Cooperative Extension Service. B.S., 1943, MS., 1970, Iowa 
State. 
HARDY, ROLLAND L., Professor of Civil Engineering. B.S., 1947, Illinois; 
B.S.C.E., 1950, C.E., 1956, Missouri School of Mines; Dr.-lng., 1963, 
Karlsruhe (Germany). 
HARL, NEIL E., Professor of Economics. B.S., 1955, Ph.D., 1965, Iowa 
State; J.D., 1961, Iowa. 
HARMISON, HERBERT A., JR., Assistant Professor of Industrial 
Engineering; Placement Officer, College of Engineering. B.S., 1961 , MS., 
1968, Iowa State. 
HAR.NISH, MARGARET ANN, Assistant Professor of Music. B.M., 1963, 
Performer's Certificate, 1963, M.M., 1964, Eastman School of Music, 
Rochester. 
HARPER, THOMAS F., Instructor in Physical Education. B.A., 1955, 
M.A., 1957, Kentucky. 
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HAIUUNGTON, WILLIAM C., Assistant Professor of Applied Art. B.F.A., 
1964, Jllinois; MF.A., 1966, Hartford. 
HARR.IS, DELBERT L., Associate Professor of Veterinary Microbiology 
and Preventive Medicine. D.V.M., 1967, Ph.D., 1970, Iowa State. 
HARR.IS, DUANE G. Assistant Professor of Economics. B.S., 1966, MS., 
1968, Iowa State; Ph.D., 1971, Pennsylvania. 
HAR.T, ELWOOD R. , Assistant Professor of Zoology and Entomology. 
B.A. , 1959, Cornell; M.Ed., 1965, Ph.D., 1972, Texas A & M 
HAR.T, RANDALL J., Adjunct Instructor in Physical Education. B.S., 
1970, M.A., 1972, Ohio State. 
HAR.T, STACY L, MAJ., USA, Assistant Professor of Military Science. 
B.S., 1963, East Tennessee State; MS., 1975, Iowa State. 
HAR.T, WALTER E., Associate Professor of Education. AB., 1949, M.A., 
1951, Western State; Ed.D., 1967, Colorado State. 
HAR.TMAN, PAUL A., Professor of Bacteriology; Professor of Food 
Technology; Distinguished Professor of Sciences and Humanities; Acting 
Chairman of the Department of Bacteriology. B.S., 1949, Illinois; MS., 
1951, Alabama; Ph.D., 1954, Purdue. 
HARVEY, ROBERT R., Associate Professor of Landscape Architecture. 
A.S .. 1961. Iowa State; M.L.A .. 196-!. Pen nsylvania. 
HASI.AK, ROBERT J., Assistant Professor of Animal Science and Assistant 
Professor of Food Technology. B.S., 1966, Rutgers; MS., 1969, Ph.D., 1972, 
Camell. 
HATHCOCK, JOHN N., Associate Professor of Food and Nutrition. B.S., 
1962, M.S., 1964, North Carolina State; Ph.D. , 1967, Cornell. 
HAUPT, ROBERT E., Professor of Zoology and Entomology. AB., 1931, 
Tarkio; M.Sc., 1933, Washington (St. Louis); Ph.D., 1951, Syracuse. 
HAVICK, BARBARA W., Instructor, Cataloger, Library. B.A., 1966, 
M.L.S., 1973, Iowa. 
HAYNES, EMMIT H., Professor of Animal Science. B.S.A., 1951, MS.A., 
1953, Kentucky; Ph.D., 1959, Cornell. 
HA YNES, WORTH E., Instructor in Agricultural Education. B.S., 1964, 
Alcorn; M.S.T., 1971 , Wisconsin State. 
HAZEN, THAMON E., Professor of Agricultural Engineering, Assistant 
Director for Physical Sciences, Experiment Station for Agriculture and 
Home Economics. B.S., 1947, Oklahoma State; MS., 1950, Purdue; Ph.D., 
1956, Iowa State. · 
HEADY, EARL 0., Professor of Economics; Diaries F. Curtiss Dis-
tinguished Professor in Agriculture; Director, Center for Agricultural and 
Rural Development. B.S., 1939, M.S., 1940, D.Sc., 1960, Nebraska; Ph.D., 
1945, Iowa State; D.Sc., 1965, Upsalla (Sweden). 
HECKENBAOI, ALAN J., Associate Professor of Mathematics. A.B., 1955, 
M.S., 1957, Northwestern; Ph.D., 1964, Missouri. 
HEDIUCK, JUNE E., Instructor in Applied Art. B.S. , 1942, Iowa State. 
HEEMSTRA, HOWARD, Associate Professor of Architecture. B.Arch., 
1952, Iowa State; M.Arch ., 1958, Cranbrook. 
HEER, JOHN F., Associate Professor; Experiment Station Editor. B.S., 
1949, M.S., 1953, Iowa State. 
HEGGEN, RICHARD D., Associate Professor of Applied Art. B.F.A. , 1958, 
M.F.A., 1962, Drake. 
HEGLAND, ROBERT B., Associate Professor; Area Director, University 
Extension. B.S., 1950, M.S., 1953, Iowa State. 
HEIUGMANN, RANDALL B., Assistant Professor of Forestry, Extension 
Forester. B.S., 1965, Ohio State; MS., 1968, Ph.D., 1971, Michigan State. 
HEIMES, KENNETH A., Associate Professor of Mathematics. B.S., 1957, 
Creighton; M.A. , 1962, Ph.D., 1965, Nebraska. 
HEINTZ, ROGER L., Assistant Professor of Biochemistry. B.S. 1959, Ohio 
Northern; M.S., 1961 , Ohio State; Ph.D., 1964, Wisconsin . 
HELD, SHIRLEY E., Associate Professor of Applied Art. B.S., 1945, MS., 
1952, Iowa State. 
HELSEL, ZANE R., Associate in Agronomy. B.S., 1971, M.S., 1973, 
Pennsylvania State. 
HELTSLEY, MARYE., Associate Professor of Family Environment. B.S., 
1960, Western Kentucky; M.S., 1962, Tennessee; Ph.D., 1968, Pennsylvania 
State. 
HEMBROUGH, FREDEIUCK B., Professor of Veterinary Anatomy, 
Pharmacology and Physiology. D.V.M., 1954, M.S., 1963, Ph.D., 1966, 
Illinois. 
HEMPSTEAD, JEAN C., Professor Emeritus of Industrial Engineering. B.S., 
1926, C.E., 1942, Iowa State; MA., 1930, Pennsylvania. 
HENDRICKS, DONALD P., Assistant Professor of Industrial Engineering, 
Engineering Extension. B.S., 1963, M.S., 1965, Iowa State. 
HENDIUCKSON, RICHARD A., Associate Professor of Nuclear Engineer-
ing. B.S., 1955, M.S., 1962, Ph.D., 1966, Iowa State. 
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HENKIN, ALEXANDER, Professor of Mechanical Engineering; Professor 
of Metallrngy. B.S., 1954, Israel Institute of Technology; Ph.D., 1962, 
Michigan. 
HENNEY, MARIBE'Ill A., Associate Professor of Elementary Education. 
B.Ed., 1957, M.Ed. , 1965, Washburn; Ph.D., 1968, Kent State. 
HENTZEL, IRVIN R., Associate Professor of Mathematics. B.A., 1964, 
M.A., 1966, Ph.D., 1968, Iowa. 
HERBSTER, GORDON W., Instructor in English. B.A., 1966, Emerson; 
M.A., 1969, Iowa. 
HERGET, CJIARLES J., Assistant Professor of Electrical Engineering. B.S. , 
1959, M.S., 1965, Ph.D., 1967, California (Los Angeles). 
HERM, RONALD R., Associate Professor of Chemistry. B.S., 1961, Notre 
Dame; Ph.D., 1965, Harvard. 
HERMAN, J. CLAYTON, Assistant Professor; Assistant Editor, 
Cooperative Extension Service. B.S., 1957, Kansas State; M.S., 1962, 
Arkansas. 
HERMANN, PAUL J., Associate Professor of Aerospace Engineering. B.S. , 
1947, M.S., 1951, Iowa State. 
HERRICK, JOHN B., Professor of Veterinary Clinical Sciences; Extension 
Veterinarian. B.S., 1941, D.V.M., 1946, M.S., 1950, Iowa State. 
HERRNSfAIJf, RICHARD L., Professor of English. B.S., 1948, M.S. , 
1950, Wisconsin; Ph.D., 1960, Maryland. 
HERWIG, JOANE., Assistant Professor in Child Development. B.S., 1965, 
Stout State; M.S., 1971, Iowa State. 
HEWITT, EDI11I E., Instructor, Home Economics Administration. B.S., 
1934, Iowa State. 
HEYDE, PIIlLIP G., Instructor in Speech. B.A., 1972, Depauw; M.A., 1973, 
Northwestern. 
IIlCKMAN, ROY D., Associate Professor of Statistics. B.S., 1954, M.Ed., 
1960, Texas A and M; Ph.D., 1967, Iowa State. 
IIlCKS, ELLIS A., Professor of Zoology and Entomology; Professor-in-
Charge of Zoology. B.S., 1938, M.S., 1940, Ph.D., 1947, Iowa State. 
IIlGIITSHOE, GARY L., Assistant Professor of Landscape Architecture. 
B.S. , 1969, M.L.A. , 1970, Iowa State. 
IIlLDAHL, KERMIT J., Associate in Horticulture. B.S., 1964, M.S., 1973, 
Iowa State. 
HILL, HOWARD T., Assistant Professor of Veterinary Microbiology and 
Preventive Medicine. B.S. , 1967, D.V.M, 1969, California (Davis); M.S., 
1972, Iowa State. 
HILL, JAMES C., Associate Professor of Chemical Engineering. B.S., 1962, 
Stanford; Ph.D., 1968, Washington. 
IIlLL, JOHN H., Assistant Professor of Plant Pathology. B.A., 1963, 
Carleton; M.S., 1966, Minnesota; Ph.D., 1971, California. 
HILLY ARD, LAWRENCE R., Professor of Industrial Engineering; Place-
ment Counselor, Engineering, Sciences and Humanities. B.S., 1932, M.S., 
1936, Iowa State. 
IIlLTON, HELEN LEB., Professor Emeritus of Home Economics; Dean 
Emeritus of the College of Home Economics. B.S., 1932, D.Sc. , 1964, Ver-
mont; M.S., 1938, Cornell; Ph.D. , 1946, Chicago. 
HINR.ICHSEN, JOHN J.L., Professor Emeritus of Mathematics. B.S., 1925, 
Iowa State; A.M, 1927, Ph.D., 1929, Harvard. 
HINZ, PAUL N., Associate Professor of Statistics. B.S., 1957, Pennsylvania 
State; M.S., 1960, North Carolina State; M.S. , 1963, Ph.D., 1967, Wisconsin. 
HOBERT, OOLLIN B., Assistant Professor; Assistant Head, Bibliographic 
Search Dept., Library. B.A., 1967, M.A., 1968, Minnesota. 
HODGES, ANNE, Instructor in Elementary Education. B.A., 1966, M.A., 
1970, Iowa. 
HODGES, CLINfON E., Associate Professor of Horticulture; Associate 
Professor of Agronomy; Associate Professor of Botany and Plant Pathology. 
B.S., 1962, MS. , 1964, Ph.D., 1967, Illinois. 
HODGES, LAURENT, Associate Professor of Physics; Physicist, Ames 
Laboratory-USAEC. A.B., 1960, A.M., 1961, Ph.D., 1966, Harvard. 
HOEFLE, WILLIAM D., Assistant Professor of Veterinary Clinical 
Sciences. D.V.M., 1966, M.S., 1974, Iowa State. 
HOERNER, llIOMAS A., Professor of Agricultural Engineering; Professor 
of Agricultural Education. B.S., 1957, M.S., 1963, Ph.D., 1965, Iowa State. 
HOFER, ROBERT J., Assistant Chemist, Ames Laboratory- USAEC, B.A., 
1959, Monmouth College. 
HOFFMAN, DAVID K., Associate Professor of Chemistry; Chemist, Ames 
Laboratory- USAEC. B.S., 1960, Illinois; Ph.D., 1964, Wisconsin. 
HOFFMAN, LORRAINE J., Associate, Veterinary Pathology, Veterinary 
Medical Diagnostic Laboratory. B.A., 1964, Wartburg College; M.S., 1968, 
Ph.D., 197 4, Iowa State. 
HOFFMAN, M. PETER, Assistant Professor of Animal Science. B.S., 1963, 
Delaware Valley; MS., 1967, Ph.D., 1969, Iowa State. 
HOFSTAD, MELVIN S., Professor of Veterinary Microbiology and Preven-
tive Medicine, Veterinary Medical Research Institute. D.V.M., 1940, Iowa 
State; M.S., 1941, Ph.D., 1944, Cornell. 
HOGAN, ROBERT P., Associate, Editor News Service, Information 
Service. B.A., 1938, Iowa. 
HOGBERG, MAYNARD G., Instructor, Agricultural Administration and 
Staff Services. B.S., 1966, M.S., 1972, Iowa State. 
HOGLE, ROGER M., Associate Professor of Veterinary Microbiology and 
Preventive Medicine. D.V.M, 1958, M.S., 1967, Iowa State. 
HOGREFE, PEARL, Professor of English. B.A., 1910, Southwestern; M.A., 
1913, Kansas; Ph.D., 1927, Chicago. 
HOGUE, SAMUEL R., Assistant Professor of Landscape Architecture. 
B.S.L.A., 1966; M.L.A., 1974, Kansas State. 
HOHL, GEORGE W., Associate Professor of Education. B.A., 1934, Drake; 
M.A., 1938, Northwestern; Ph.D., 1951 , Chicago. 
HOIBERG, ERIC 0., Assistant Professor of Sociology. B.A., 1966, M.A., 
1969, Ph.D., 1973, Nebraska. 
HOLDEN, PALMER J., Assistant Professor of Animal Science. B.S., 1965, 
North Dakota State; M.S., 1967, Ph.D., 1970, Iowa State. 
HOLDREN, BOB R., Professor of Economics. AB., 1948, MA., 1949, 
Indiana; Ph.D., 1959, Yale. 
HOLGER, DAVID K., Assistant Professor of Engineering Science and 
Mechanics. B. Aero Eng., 1970, M.S., 1971, Ph.D., 1974, Minnesota. 
HOLLANDER, WILLARD F., Professor of Genetics. B.A., 1933, Texas; 
M.S., 1934, Ph.D., 1937, Wisconsin. 
HOLLEN, NORMA R., Professor Emeritus of Textiles and Clothing. B.A. 
1934, Iowa; M.S. , 1943, Iowa State. 
HOLLENBACH, PAUL W., Associate Professor of Philosophy. B.A., 1949, 
Wheaton; M.A., 1952, Rochester; B.D., 1954, Union Theological Seminary; 
Ph.D., 1965, Drew. 
HOLLINGER, ROBERT, Assistant Professor of Philosophy. B.A., 1966, 
Brooklyn; Ph.D., 1972, Wisconsin. 
HOLLINGSHEAD, CRAIG A., Instructor in Industrial Administration. 
B.A., 1964, Michigan State; M.B.A., 1970, Texas. 
HOLLISTER, SUSAN M., Instructor in Physical Education. B.S., 1970, 
West Chester State; M.S., 1972, Washington State. 
HOLMES, GLENN E., Professor of Education. B.A., 1929, M.A., 1933, 
Iowa. 
HOLT, JOHN G., Professor of Bacteriology. B.S., 1952, Cornell; M.S., 1954, 
Syracuse; Ph.D., 1960, Purdue. 
HOLTER, JAMES A., Assistant Professor in Veterinary Pathology. B.S., 
1952, North Dakota State; D.V.M, 1957, Iowa State. 
HOMER, ROGER H., Professor of Mathematics. A.B., 1951, Southern 
California; Ph.D., 1959, California. 
HOOPES, SHERRY A., Assistant Professor of Speech. B.A., 1953, M.A., 
1955, Washington. 
HOOVER. JAMES M., Professor of Civil Engineering. B.S., 1953, M.S., 
1956, Iowa State. 
HOOVER. LESTER L., Professor of Industrial Administration. B.S., 1949, 
Northwest Missouri State; MA, 1955, Northern Colorado; C.P.A., 1961; 
Ph.D., 1966, Iowa. 
HOOVER. ROBERT E., Assistant Professor of English. B.S., 1952, MA., 
1953, Illinois. 
HOPKINS, FREDERICK S., JR., Associate Professor of Forestry. B.S.F., 
1946, B.B.A., M.F. , 1947, Michigan; Ph.D., 1959, Syracuse. 
HOPPER, GORDON C., Associate Professor of Education. B.S., 1954, MS., 
1955, Western Illinois; Ed.S. , 1964, Illinois; Ed.D., 1966, Northern Illinois. 
HORN, BOBBIE L., Instructor in Economics. B.S., 1971, Tulsa. 
HORNER, HARRY T., JR., Professor of Botany. B.A., 1959, M.S., 1961, 
Ph.D., 1964, Northwestern. 
HOROWITZ, JACK, Professor of Biochemistry. B.S., 1952, City College of 
New York; Ph.D., 1957, Indiana. 
HOR.TON, RICHARD E., Associate Professor of Electrical Engineering. 
B.S., 1962, M.S., 1963, Ph.D., 1967, Iowa State. 
HOSKIN, SHARLA J., Instructor in Textiles and Clothing. B.S., 1972, 
Iowa State; M.A., 1974, Michigan State. 
HOSKINS, JOHNNY D., Assistant Professor of Veterinary Clinical 
Sciences. B.S., D.V.M., 1968, Oklahoma State. 
HOSMER, WILFRED T., Professor Emeritus of Civil Engineering. B.S., 
1930, M.S., 1950, Iowa State. 
HOSTETLER, MARY 0., Assistant Professor of Institution Management. 
B.S., 1936, Ohio State; M.B.A., 1945, Chicago. 
Huraooss, OONALD K., Professor of Statistics. B.S., 1950, Ph.D., 1960, 
Iowa State. 
HOUGEN, ROY E., Assistant Professor, District Leader, 4-H and Youth 
Programs, Cooperative Extension Service. B.S., 1957, M.S., 1963, Iowa 
State. 
HOULSON, KEI11I H., Instructor in English. B.A., 1939, M.A., 1941, 
Gilifornia. 
HOVERSTEN, WRNA L., Instructor in Veterinary Pathology. B.A., 1962, 
Augsburg: M.T .. (A.S.C.P.), 1962, Minneapolis General Hospital School of 
Medical Technology. 
HOWE, TREVOR G., Professor of Education. B.S .. 1956, M.S., 1958, Ph.D., 
1963, Iowa State. 
HOWELL, HERBERT B., Professor Emeritus of F.conomics. B.S., 1934, 
M.S. , 1945, Iowa State. 
HOYT, ELIZABETH E., Professor of F.conomics. A.B., 1913, Boston; A.M., 
1924, Ph.D. , 1925, Harvard. 
HRABA, JOSEPH, Assistant Professor of Sociology. B.A, 1965, M.A., 
1968, Ph.D., 1972, Nebraska. 
HROMYAK, ROBERT J., Instructor in Applied Art. B.A, 1968, St. Cloud 
State; M.A., 1971, North Dakota. 
HSIEH, HSUNG-OIENG, Professor of Electrical Engineering. A.B., 1954, 
Dartmouth; M.S., 1955, California Institute of Technology; E.E., 1957, Stan-
ford; Ph.D., 1960, California (Berkeley). 
HSU, aIENG-TING, Professor of Aerospace Engineering. B.S., 1944, Na-
tional Southwestern Associated (China); M.S .. 1949, Ph.D., 1954, Min-
nesota. 
HUANG, aIENG-OII, Instructor in Mathematics. B.S., 1964, Taiwan 
Normal; M.S. , 1969, Auburn. 
HUANG, SHU Y., Associate in Economics. M.S. , 1969, Iowa State. 
HUEMOELLER, WILLIAM A., Associate in F.conomics, Center for 
Agricultural and Rural Development. B.S., 1966, Minnesota; M.S., 1967, 
North Dakota State. 
HUEPENBECKER, AGATHA L., Professor of Textiles and Clothing and 
Head of the Department; B.S., 1952, Indiana; M.S., 1956, Iowa State; Ph.D .. 
1969, Ohio State. 
HUFFMAN, JANICE K., Instructor in Family Environment. B.S., 1968. 
Iowa State; M.S. , 1974, Oklahoma State. 
HUFFMAN, WALLACE E., Assistant Professor of F.conomics. B.S .. 1966, 
Iowa State; M.A .. 1971 , Ph.D .. 1972, Chicago. 
HUGHES, RlITH P., Professor of Home Economics Education and Head of 
the Department. B.S., 1941 , M.S., 1949, Ph.D., 1969, Cornell. 
HUHNKE, RAYMOND L., Instructor in Agricultural Engineering. B.S .. 
1973, Purdue. 
HULL, BRUCE L., Assistant Professor of Veterinary Clinical Sciences. 
D.V.M. , 1965, Cornell; M.S., 1971 , Iowa State. 
HULL, DALE 0., Professor of Agricultural Engineering. B.S .. 1939, M.S .. 
1940, Iowa State. 
HULL, DONALD L., Head, Reactor Physics, Ames Laboratory-USAEC. 
B.S .. 1969, Iowa State. 
HULL, KAREN B., Assistant Professor. Family Environment. B.S., 1963, 
M.S .. 1965, Cornell. 
HUNT, WILLIAM E., Associate in Botany. 
HUNTER, ORVILLE, Associate Professor of Ceramic Engineering; 
Engineer, Ames Laboratory-USAEC. B.S., 1960. Missouri (Rolla); Ph.D .. 
1964, Alfred. 
HUNTER, WILLIAM ANDREW, Professor of Education, Coordinator of 
Research Programs, College of Education. B.S .. 1936. Wilberforce: M.S .. 
1948, Ph.D .. 1952, Iowa State. 
HUNTRESS, KEI11I G., Professor of English; Distinguished Professor in 
Sciences and Humanities. B.A .. 1935, M.A. , 1936. Wesleyan: Ph.D .. 1942. 
Illinois. 
HUNTSBERGER, DAVID V., Professor of Statistics. B.S .. 1947. Bethany; 
M.S .. 1948, West Virginia; Ph.D .. 1954, Iowa State. 
HUSEBY, JOHN C., Associate, Senior Artist, Information Service. 
HUSSEY, KEITH M., Professor of Geology. A.B. , 1936, Augustana; M.S., 
1939, Ph.D .. 1940, Louisiana State. 
HUTCHCROFT, CHARLES D., Professor of Agronomy. B.S .. 1946, M.S .. 
1950, Ph.D .. 1955, Iowa State. 
HUTCHCROFT, ETHA S., Adjunct Instructor in Institution Management. 
B.S .. 1947. M.S., 1970, Iowa State. 
HUTClllSON, WALLACE W., Associate Professor of Physical Education. 
B.S .. 1959, M.S. , 1966, Brigham Young; Ph.D. , 1971, Utah. 
HUTTER, JAMES L., Assistant Professor of Political Science. B.A., 1961, 
University of the South; M.A., 1963. Ph.D., 1968, Oregon. 
HUTTON, NORMAN E., Associate Professor of Veterinary Pathology and 
Assistant Dean of the College of Veterinary Medicine; Associate Professor 
of Computer Science. D.V.M .. 1966, M.S., 1969, Iowa State. 
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HUTTON, WILBERT, JR., Professor of Chemistry. B.S., 1950, Denver; 
Ph.D. , 1959, Michigan State. 
HUYCK, ELNORA T., Assistant Professor of Home F.conomics Education. 
B.S., 1940, M.S., 1958, Kansas State; Ph.D., 1971, Minnesota. 
HVISTENDAHL, J.K., Professor of Journalism and Mass Communication. 
B.A. , 1941, Augustana (Sioux Falls); M.A. , 1950, Oregon; Ph.D. , 1968, Min-
nesota. 
IMSANDE, JOHN D., Professor of Genetics; Professor of Biochemistry. 
B.A., 1953, Montana; M.S., 1956, Montana State; Ph.D., 1960, Duke. 
IR.WIN, ANNABELLE B., Instructor in English. B.A, 1937, Morningside; 
M.A., 1967, Iowa. 
ISAACSON, DEAN L., Associate Professor of Mathematics; Associate 
Professor of Statistics. B.A., 1963, Macalester; M.S., 1966, Ph.D., 1968, 
Minnesota. 
ISAACSON, WNNIE J., Instructor in Food and Nutrition. B.S., 1971, 
Washington State; M.Ed., 1974, Tufts. 
ISELY, DUANE, Professor of Botany. B.A., 1938, M.S .. 1939, Arkansas; 
Ph.D., 1942, Cornell. 
IVERSEN, JAMES D., Professor of Aerospace Engineering. B.S., 1956, 
M.S .. 1958, Ph.D., 1964, Iowa State. 
IVERSON, C.A., Professor of Food Technology. B.S .. 1915, D.Sc., 1954, 
South Dakota State; M.S .. 1917, Iowa State. 
IVERSON, ROGER D., Associate Professor; Area Director, University Ex-
tension. B.S. , 1951 , M.S., 1964, Iowa State. 
JACKSON, LARRY L., Assistant Professor of Veterinary Clinical Sciences. 
B.S .. 1964, D.V.M., 1966, Michigan State; M.S., 1971 , Iowa State. 
JACOBSON, GERTRUDE N., Assistant Professor, Library. B.A., 1940, 
Montana State; M.S., 1942, Iowa State. 
JACOBSON, NORMAN L., Professor of Animal Science; Charles F. 
Curtiss Distinguished Professor in Agriculture; Associate Dean, Graduate 
College. B.S., 1940, Wisconsin; M.S., 1941, Ph.D., 1947, Iowa State. 
JACOBSON, ROBERT A., Professor of Chemistry; Senior Chemist, Ames 
Laboratory-USAEC. B.A. , 1954, Connecticut; Ph.D., 1959, Minnesota. 
JACOBY, LARRY L., Associate Professor of Psychology. B.A., 1966, 
Washburn; M.A., 1968, Ph.D., 1970, Southern Illinois. 
JAMES, SYDNEY C., Professor of Economics. B.S., 1953, M.S., 1957, Utah 
State; Ph.D .. 1961. Oregon State. 
JAMES, WILLIAM D., Assistant Professor of Aerospace Engineering. B.S., 
1958, Iowa State; M.S. , 1961 . Cornell. 
JARVIS, JAMES L., Associate Professor of Agronomy; Associate Professor 
of Zoology and Entomology. B.S., 1955, Miami (Ohio); M.S .. 1956, Ohio 
State; Ph.D., 1961 . Iowa State. 
JAVIER,• ANITA R., Assistant Professor of Textiles and Clothing. B.S., 
1948. M.S., 1950, Illinois. 
JELLINGER, THOMAS C., Professor of Civil Engineering; Professor in 
Charge of Construction Engineering. B.S., 1949, Illinois; M.S. , 1963, Iowa 
State. 
JENKINS, BONNIE L., Associate, Botany. 
JENNINGS, VIV AN M., Assistant Professor of Botany and Plant 
Pathology. B.S. , 1959. M.S .. 1966. Ph.D .. 1974, Iowa State. 
JENSEN, ERLING N., Professor Emeritus of Physics. B.A., 1932, LL.D., 
1969, Drake; M.A., 1933, Columbia: Ph.D .. 1947, Iowa State; Litt.D .. 1962, 
Lafayette; LL.D. , 1969, Muhlenberg; LL.D .. 1969, Lehigh. 
JENSEN, WYD A., Assistant Professor of Veterinary Microbiology and 
Preventive Medicine. D.V.M., 1951 , M.S., 1969, Iowa State. 
JENSEN, THOMAS C., Capt .. USAF., Assistant Professor of Air Force 
Aerospace Studies. B.S. , 1968, M.B.A., 1969. U.S. Air Force Academy. 
JERIES, NAHEEL, Assistant Professor of Family Environment. B.S., 1959, 
Ouachita; M.S., 1961, Georgia; Ph.D .. 1973, Illinois. 
JESKA, EDWARD L., Associate Professor of Veterinary Pathology, 
Veterinary Medical Research Institute; Associate Professor of Zoology. B.A., 
1952, Gannon; M.S .. 1954. Marquette; Ph.D., 1966, Pennsylvania. 
JESPERSEN, HOWARD W., Associate Professor of Computer Science. 
B.S .. 1950, M.S. , 1953, Rochester. 
JEWELL, HAROLD K., Associate in Agronomy. B.S., 1952, Colorado State. 
JOENSEN, ALFRED W., Assistant Professor of Mechanical Engineering. 
B.S., 1957, M.S. , 1966, Iowa State. 
JOHNSON, ARTHUR H., Assistant Professor of Sociology. B.S .. 1948, 
M.S., 1970, Iowa State. 
JOHNSON, BRUCE L., Professor of Mechanical Engineering. B.S., 1955, 
Ph.D., 1962, Iowa State. 
JOHNSON, CARL E., Assistant Professor of Journalism and Mass Com-
munication. B.A .. 1962, Greenville: M.Div .. 1965, Asbury Theological 
Seminary; M.A .. 1967, Syracuse; Ph.D., 1974, Wisconsin. 
20 FACULTY 
JOHNSON, DENNIS C., Associate Professor of Chemistry. B.A. , 1963, 
Bethel; Ph.D .. 1967, Minnesota. 
JOHNSON, HOWARD P., Professor of Agricultural Engineering. B.S .. 
1949, M.S., 1950, Ph.D., 1959, Iowa State; M.S., 1954, Iowa. 
JOHNSON, MARGARET S., Instructor in Foreign Languages. B.A. , 1956, 
Oregon, M.A. , 1974, Drake. 
JOHNSON, QUENTIN G., Professor of English. A.B., 1952, Gonz.aga; 
M.A., 1956, Ph.D. , 1967, Oregon. 
JOHNSON, ROBERT C., Associate Professor of Journalism and Mass Com-
munication. B.S., 1959, M.S. , 1963, Iowa State. 
JOHNSON, ROSS I., Associate in Veterinary Microbiology and Preventive 
Medicine. B.S., 1968, Iowa State. 
JOHNSON, W. JOHN, Associate Professor: Area Director, University Ex-
tension. B.S., 1957, M.S., 1962, Iowa State. 
JOLLEY, VON D., Associate in Agronomy. B.S., 1970, Brigham Young: 
M.S., 1974. Iowa State. 
JOLLS, KENNEI'H R., Associate Professor of Chemical Engineering. A.B. , 
1958, Duke; B.S. , 1961 , North Carolina State; M.S. , 1963, Ph.D. , 1966, Il-
linois. 
JONES, CHARLES W., Associate Professor of Education: Counseling 
Psychologist, Student Counseling Service. B.S. , 1950, M.S. , 1957, Ph.D. , 
1972, Iowa State. 
JONES, EDWIN C., JR., Professor of Electrical Engineering. B.S.E.E., 1955, 
West Virginia; D.l.C., 1956, Imperial College (London); Ph.D., 1962, 
Illinois. 
JONES, RUTH M, Instructor in Child Development; Instructor in Educa-
tion. B.A., 1952, Northern Iowa ; M.S. , 1968, Iowa State. 
JONES, W. PAUL, Professor of English. A.B., 1913, Wabash; Ph.D. , 1925, 
Cornell. 
JUDGE, JANE F., Assistant Professor of Food and Nutrition. B.S. , 1960, 
M.S., 1970, Iowa State. 
JUELSGAARD, STEPHEN GLEN, Jnstrur.tor in Veterinary Clinical 
Sciences. D.V.M., 1972, Iowa State. 
JUIJUS, MARVIN G., Professor of Economics. B.S., 1948, Ph.D., 1968, 
Iowa State. 
JUMPER, WILL C., Professor of English. B.S., 1937, California (Berkeley); 
M.A., 1951, Ph.D. , 1958, Stanford. 
JUNK, GREGOR A., Associate Chemist, Ames Laboratory - USAEC. B.S., 
1955, Loras; M.S., 1958, Iowa State. 
JUNKHAN, GEORGE H., Associate Professor of Mechanical Engineering. 
B.S., 1955, M.S., 1959, Ph.D., 1964, Iowa State. 
JURGENS, MARSHALL H., Associate Professor of Animal Sci ence. B.S., 
1964, M.S .. 1966, Ph.D., 1968, Nebraska. 
KAEBERLE, MERLIN L., Professor of Veterinary Microbiology and 
Preventive Medicine. A.B., 1950, South Dakota; B.S., 1952, D.V.M , 1954, 
Colorado State; M.S. , 1961 , Ph.D. , 1962, Illinois. 
KAHLER, ALAN A., Associate Professor of Agricultural Education. B.S., 
1957, Colorado State; M.S. , 1964, Ph.D., 1967, Iowa State. 
KAHN, ARNOLD S., Associate Professor of Psychology. B.A., 1964, Mis-
souri (Kansas City); M.S. 1967, Ph.D., 1969, Southern Illinois. 
KAHN, HARRY A., Assistant Professor of Foreign Languages. B.S., 1947, 
Minnesota; M.A. 1959, Iowa. 
KAHN, RONNETTA BISMAN, Instructor in English. B.A., 1964, Missouri 
(Kansas City); M.A., 1967, Southern Illinois. 
KALDOR, DONALD R., Professor of Economics, B.S. , 1938, North Dakota 
State; M.S., 1939, Virginia Polytechnic; Ph.D., 1942, Iowa State. 
KANNEL, EDWARD J., Associate Professor of Civil Engineering. B.S.C.E., 
1966, M.S.C.E., 1967, Wisconsin; Ph.D., 1972, Purdue. 
KARAS, GEORGE G., Professor of Psychology; Assistant Dean of the 
Graduate College. B.A., 1956, DePauw; M.S., 1958, Ph.D. , 1959, Purdue. 
KARAS, SJHRLEY C., Assistant Professor of Child Development; Director 
of Contractual Programs. B.A., 1956, DePauw; M.S., 1959, Purdue. 
KAUFMANN, PAUL J., Assistant Professor of Speech. B.S., 1964, Omaha; 
M.A., 1967, Cincinnati. 
KAVANAGH, PATRICK, Associate Professor of Mechanical Engineering. 
B.S., 1952, M.S., 1960, Ph.D., 1964, Iowa State. 
KAYSER, FRANCIS X., Associate Professor of Metallurgy; Metallurgist 
Ames Laboratory - USAEC. B.S., 1948, Notre Dame; M.S .. 1950, Sc.D., 
1963, Massachusetts Institute of Technology. 
KEALY J. KEVIN, Associate Professor of Veterinary Clinical Sciences. 
M V.B., M.R.C.V.S., 1950, M.V.M., 1967, National University (Ireland); 
D.V.R. , 1967; Royal College of Veterinary Surgeons, London, (England). 
KEECH, GREGG M., Instructor in Economics. B.S., 1965, Iowa State; M.S., 
1967, Wisconsin. 
KEENAN, BfilTY A., Assistant Professor of Physical Education. B.S., 
1951, Sargent; M.A., 1958, Iowa. 
KEGLEY, J. COLBY, Assistant Professor of Mathematics. B.A. , 1960, M.S., 
1962, Ph.D. , 1964, Iowa. 
KEITH, PATRICIA, Associate Professor of Sociology. B.S. , 1960, 
Southwest Missouri State; M.S. , 1962, Missouri ; Ph.D., 1969, St. Louis. 
KEITH, RICHARD K., Associate in Agricultural Engineering. B.S. , 1971, 
M.S., 1973, Iowa State. 
KELLER, CLAIR W., Associate Professor of Education; Associate Professor 
of History. A.B., 1957, M.A., 1962, Ph.D., 1967, Washington. 
KELLER, ROY F., Professor of Mathematics; Professor of Computer 
Science; Sr. Math., Mathematics and Computer Sciences, Ames Laboratory 
- USAEC. B.S., 1950, Southeast Missouri State; M.A., 1958, Ph.D. , 1962, 
Missouri . 
KELLER, WALTER R., Assistant Professor of English. B.A., 1958, Iowa ; 
M.A., 1968, Syracuse. 
KELLEY, DAVID S., Instructor in Institution Management. A.A.S., 1964, 
State University of New York (Cobleskill); B.S. , 1967, Iowa State. 
KELLEY, JAMES D., Associate Professor of Horticulture. B.S., 1952, Ken-
tucky; M.S., 1954, Iowa State; Ph.D., 1957, Michigan State. 
KELLOGG, LEONARD F., Professor Emeritus of Forestry. B.S., 1924, 
California; M.F., 1927, Yale. 
KEMP, RUSSELL L., Professor of Veterinary Pathology. B.A. , 1960, 
Wooster; Ph.D. , 1964, Georgia. 
KEMPTHORNE, OSCAR, Professor of Statistics; Distinguished Professor 
of Sciences and Humanities. B.A. , 1940, M.A., 1943, Sc.D., 1960, Cam-
bridge (England). 
KENNEDY, WILLIAM J., Associate Professor of Statistics. B.S., 1959, 
M.S., 1960, Oklahoma State; Ph.D. , 1969, Iowa State. 
KEPHART, KEITH W., Adjunct Instructor in Physical Education; Head 
Freshman Football Coach . B.A., 1966, Dubuque. 
KERN, K. ROBERT, Professor of Journalism and Mass Communication; 
Editor, Cooperative Extension Service. B.S., 1948, Illinois; M.S. , 1955, Iowa 
State; Ph.D. , 1961 , Wisconsin. 
KERN, VERNA, Instructor in Physical Education. B.S .. 1963, Iowa State. 
KERNAN, WILLIAM J., JR., Professor of Physics; High Energy Physics 
Program Director, Ames Laboratory - USAEC. B.S., 1955, Loyola 
(Baltimore); Ph.D. , 1960, Chicago. 
KERSBERGEN, JAMES R., Assistant Professor of Architecture. B. Arch., 
1971 , M., Arch., 1974, Iowa State. 
KETCHAM, KEITH K., Assistant Professor; Chief Engineer, WO! AM-FM-
TV. B.S., 1949, Iowa State. 
KIDD, THOMAS R., Associate Professor of Physical Education. B.S., 1954, 
M.S. , 1961, Nebraska; Ed.D., 1970, Oregon. 
KilIL, YOUNG WHAN, Professor of Political Science. B.A., 1959, Grin-
nell ; M.A., 1960, Ph.D. , 1963, New York. 
KING, ALBERT D., Assistant Professor of Child Development. B.Mus., 
1961, Houghton: M.M., 1963, AM., 1970, Illinois. 
KING, W. BERNARD, Professor Emeritus of Chemistry. B.S. , 1923, 
Illinois; M.S., 1924, Ph.D., 1930, Iowa State. 
KINKER, CARROLL H., Assistant Professor of Industrial Administration. 
B.C.S., 1946, Drake; M.B.A., 1948, Texas; C.P.A. , 1952. 
KINYON, JOANN M., Associate in Veterinary Microbiology. B.S., 1971, 
Iowa State. 
KIRKHAM, DON, Professor of Agronomy; Professor of Physics; Charles F. 
Curtiss Distinguished Professor in Agriculture. A.B. , 1933, A.M., 1934, 
Ph.D., 1938, Columbia; D.H.C., 1963, Royal Agricultural University 
(Belgium). 
KiltKH.AM, MARY E., Assistant Professor of English. B.A., 1935, Coe; 
M.A., 1937, Columbia. 
KISER, ELIZABE'IlI E., Instructor, Home Economics Administration. B.S., 
1944, South Dakota State. 
KIRK, JOAN, Assistant Professor, Order Librarian, Library. B.A., 1961, 
Northern Iowa; M.A.L.S., 1967, Denver. 
KISER, JAMES J., Associate Professor of A.nimal Science. B.S., 1942, Iowa 
State; M.S., 1951, South Dakota State. 
KTITLE, BARBARA L., Instructor, Cataloger, Library. B.A., 1973, M.L.S., 
1974, State University of New York (Geneseo). 
KITZMAN, M J., Associate Professor of Architecture. B.F.A., 1950, Drake; 
M.A., 1957, San Francisco State. 
KIZER, GEORGE A., Professor of Education. B.F.A., 1942, Oklahoma 
State; M.M.E., 1951, Michigan; Ph.D., 1965, Oklahoma. 
KLAIBER, F. WAYNE, Associate Professor of Civil Engineering. B.S., 
1962, M.S., 1964, Ph.D., 1968, Purdue. 
KLEIN, AR.TIIUR. H., Assistant Physicist, Ames Laboratory--USAEC. 
B.A. , 1959, Physics. 
KLEINSCHMIIJr, AR.TIIUR. C., Professor of Industrial Engineering. 
B.B.A., 1938, M.S., 1949, Minnesota; B.S., 1943, Oregon State; Ph.D., 1953, 
Iowa State. 
KLEMKE, ELMER DANIEL, Professor of Philosophy; Associate Dean, 
College of Sciences and Humanities. B.A., 1950, Harnline; M.A., 1958, 
Ph.D., 1960, Northwestern. 
KLIEWER., KENNE11I L., Professor of Physics; Senior Physicist, Ames 
Laboratory--USAEC. B.S., 1957, M.S., 1959, Minnesota; Ph.D., 1964, 
Illinois. 
KLINE, EDWIN A., Professor of Animal Scienre; Professor of Food 
Technology. B.Sc., 1942, B.S., 1943, Kansas State; M.S., 1948, Washington 
State; Ph.D., 1953, Iowa State. 
KLINE, GERALD L., Associate Professor of Agricultural Engineering. B.S., 
1943, M.S., 1946, Iowa State. 
KLINE, GERALD R., Assistant Physicist, Ames Laboratory--USAEC. B.A., 
1967, William Jewell. 
KLONGLAN, GERALD E., Professor of Sociology. B.S., 1958, M.S., 1962, 
Ph.D., 1963, Iowa State. 
KLUGE, JOHN P., Professor of Veterinary Pathology. B.S. , D.V.M., 1962, 
Missouri; M.S., 1965, Iowa State; Ph.D., 1968, George Washington. 
KLUN, JEROME A., Associate Professor of Zoology and Entomology. B.S., 
1961, Minnesota; Ph.D., 1965, Iowa State. 
KNAPHUS, GEORGE, Professor of Botany. B.A., 1949, Northern Iowa; 
M.S., 1951, Ph.D. , 1964, Iowa State. 
KNIGIIT, HAR.RY H., Professor of Zoology and Entomology. B.Pe., 1910, 
Southwest Missouri State; B.S., 1914, Ph.D., 1920, Cornell. 
KNIGIIT, ROLLAND C., Assistant Professor of Mechanical Engineering; 
Classification Officer, College of Engineering, B.S., 1951, Iowa State. 
ICNIKER, CHARLES R., Associate Professor of F.ducation. A.B., 1958, 
Elmhurst; B.D., 1962, Eden Seminary; M.A., 1966, San Francisco Seminaty; 
Ed.D., 1969, Columbia. 
KNISELEY, RICHAR.D N., Chemist, Ames Laboratory--USAEC. A.B., 
1951, Kansas City; M.S., 1954, Ph.D., 1973, Iowa State. 
KNOTI, OLIVER A., Assistant Professor of Agronomy. A.B., 1941, 
Nebraska State Teachers at Wayne; M.A. , 1946, Nebraska. 
KNOX, L. JERRY, Assistant Professor of Urban Planning. B.A., 1962, Iowa; 
M.U.P., 1968, Michigan State. 
KNUDSEN, 0 . STEPHEN, Associate Professor of Education; Head, Media 
Resources Center. B.A., 1931, Northern Iowa; M.A., 1938, Iowa. 
KOCH, EUGENE M., Associate in Agronomy. B.S., 1971, Iowa State. 
KOCIMSKI, KAR.OL J., Professor of Architecture. Dip!. Arch.E .. M.Arch., 
1930, Technical University of Lwow [Lemberg) Poland. 
KOENIG, LINDA R., Instructor in English. B.A. , 1966, State University of 
New York; M.A., 1969, Iowa. 
KOERBER, GEORGE G., Professor of Electrical Engineering. B.A., 1948, 
Hiram; M.S., 1950, Ph.D., 1952, Purdue. 
KOHLMANN, ELEANORE L, Professor of Home Economics Education. 
B.A., 1941, Dubuque; M.S. , 1951, Ph.D., 1961, Iowa State. 
KOLMER, LEE R., Professor of Economics; Dean of the College of 
Agriculture; Director of the Agriculture and Home Economics Experiment 
Station. B.S., 1952, Southern Illinois; M.S., 1952, Ph.D., 1954, Iowa State. 
KOO, WON W., Staff Economist in Economics. B.A., 1964, M.A., 1968, 
Korea; Ph.D., 1974, Iowa State. 
KORSLUND, JEANNETTE M, Assistant Professor; Assistant to the Dean, 
College of Home Economics. B.S., 1949, M.S., 1965, Iowa State. 
KOTTMAN, KAR.LA., Assistant Professor of Philosophy. B.A., 1963, San 
Diego; M.A., 1966, Villanova; C.Phil. , 1969, Ph.D., 1970, California [San 
Diego). 
KOTTMAN, RICHAR.D N., Professor of History. B.A., 1953, M.A., 1954, 
Iowa; Ph.D. , 1958, Vanderbilt. 
KOUPAL, RICHAR.D F., Associate Professor of Music. B.M.E., 1947, 
M.M., 1948, Nebraska. 
KOZAK, LEONAR.D M., Associate in Agronomy. B.S., 1967, M.S., 1970, 
Saskatchewan (Canada). 
KRAEMER, RICHAR.D H., Assistant Professor of Speech; Manager. Film 
Production Unit. B.S., 1951 , Iowa State. 
KRAFT, ALLEN A., Professor of Food Technology. B.S., 1947, M.S. , 1949, 
Cornell; Ph.D., 1953, Iowa State. 
KRAFT, LILLIAN E., Instructor, Library, B.A., 1944, Queens. 
KRAMER. MAURICE S., Assistant Professor; Assistant State Leader, 4-H 
and Youth Programs, Cooperative Extension Servire. B.S., 1958, M.Ed. , 
1965. Ph.D .. 1971, Iowa State. 
KRANZLER, GLENN A., Associate in Agricultural Engineering. B.S., 
1963, M.S .. 1966, North Dakota. 
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KRATOCHVIL, Miu.ARD R., Professor of English; Professor of F.duca-
tion; Assistant Dean, College of Sciences and Humanities. A.B., 1940, 
Drake; A.M., 1948, Minnesota. 
KREIDER, ORLANDO C., Professor of Mathematics. B.A., 1928, Simpson; 
M.S., 1930, M.S., 1941, Ph.D. , 1949, Iowa State. 
KRUEMPEL, KENNri1I C., Assistant Professor of Electrical Engineering. 
B.S. , 1957, M.S., 1963, Iowa State; Ph.D., 1970, Wisconsin. 
KRULEWITZ, JUDITH E., Assistant Professor of Psychology; Clinical 
Psychologist, Student Counseling Service. A.B., 1969, Emory; M.A., 1972, 
Ph.D., 1974, Cincinnati. 
KUBA, CLAUDIA T., Instructor in Textiles and Clothing. B.S., 1971, 
Hawaii; M.A., 1973, Michigan State. 
KUHLERS, DAR.YL L., Assistant Professor of Animal Scienre. B.S., 1967, 
Iowa State; M.S., 1970, Ph.D. , 1973, Wisconsin. 
KUHN, WAR.REN B., Professor; Dean of Library Servires and Director of 
the Library. B.A., 1948, New York; M.L.S., 1950, Columbia. 
KUIPER, GLENDON W., Instructor; Area Director, University Extension. 
B.S., 1958, Augustana [Sioux Falls); M.S., 1966, Iowa State. 
KUNDEL, CAR.OLYN J., Associate Professor of Textiles and Clothing. 
B.S., 1956, Ph.D., 1969, Iowa State; M.S., 1961, Omaha. 
KUNERTH, WILLIAM F., Associate Professor of Journalism and Mass 
Communication. B.S., 1950, Wyoming; M.S.J., 1952, Northwestern. 
KUNESH, JERRY P., Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology; Associate Professor of Veterinary Clinical 
Sciences. D.V.M., 1961, M.S., 1966, Ph.D., 1969, Iowa State. 
KUNZ, GRACE I., Instructor in Textiles and Clothing. B.S., 1962, M.S., 
1970, Iowa State. 
KUPFER, JOSEPH H., Assistant Professor of Philosophy. B.A., 1967, 
Queens; MA., 1970, Ph.D., 1971, Rochester. 
LAABS, FRANCIS C., Assistant Physicist, Ames Laboratory - USAEC. 
B.S., 1965, M.S., 1966, Mankato State. 
LACASA, JAIME, Assistant Professor of Foreign Languages. Lie. Phil., 
1957, Lie. Let. , 1958, Quito [F.cuador); S.T.B. , 1964, St. Louis; Ph.D., 1970, 
Iowa State. 
LACASA, JUDITH N., Associate Professor of Foreign Languages. B.S., 
1958, Ph.D., 1968, Louisiana State. 
LACEY, CLARENCE J., Assistant Professor of Electrical Engineering. B.S., 
1952, M.S., 1961, Iowa State. 
LADD, GEORGE W., Professor of Economics. B.S., 1950, South nikota 
State; M.A., 1951, Michigan State; Ph.D., 1955, Illinois. 
LAFLEN, JOHN M, Associate Professor of Agricultural Engineering. B.S., 
1959, M.S., 1960, Missouri: Ph.D., 1972, Iowa State. 
LAGOMAR.CINO, VIRGIL S., Professor of Education; Dean of the College 
of Education; Director of Teacher F.ducation. B.A, 1943, Coe; M.S., 1948, 
Drake; Ph.D., 1955, Iowa State. 
LAGRANGE, HAR.RIET, Assistant Professor of Textiles and Clothing. 
B.S., 1954, MS. , 1957, Iowa State. 
LAGRANGE, WILLIAM F., Professor of Animal Scienre. B.S., 1917, M.S., 
1927, Iowa State. 
LAGRANGE, WILLIAM S., Professor of Food Technology. B.S., 1953, 
Ph.D., 1959, Iowa State. 
LAMB, RICHAR.D C., Professor of Physics; Senior Physicist, Ames 
Laboratory - USAEC. B.S., 1955, Massachusetts Institute of Technology; 
M.S., 1960, Ph.D., 1963, Kentucky. 
LAMBERT, ROBERT J., Professor of Mathematics; Professor of Computer 
Science; Senior Mathematician, Mathematics and Computer Scienre 
Division, Ames Laboratory - USAEC. B.A., 1943, Drake; M.S., 1948, Ph.D., 
1951, Iowa State. 
LAMOTTE, CLIFFORD E., Associate Professor of Botany. B.S., 1953, 
Texas A and M; Ph.D. , 1960, Wisconsin. 
LAMP, GEORGE E., JR., Associate Professor of Industrial Engineering. 
B.S., 1960, MS. , 1964, Ph.D., 1968, Iowa State. 
LANDER, LINDA M., Instructor in Physical Education. B.S., 1969, Min-
nesota; M.A., 1973, Northern Colorado. 
LANDERS, ROGER Q., Professor of Botany. B.S., 1954, MS., 1955, Texas 
A and M; Ph.D. , 1962, California. 
LANDIN, ALLEN R., Assistant Physicist Ames Laboratory - USAEC. 
B.S., 1973, Central N'..issouri State. 
LANDO, HAR.RY A., Assistant Professor of Psychology. B.A., 1968, 
George Washington; Ph.D., 1973, Stanford. 
LANE, KENNE11I F., Associate Professor of Landscape Architecture. B.S., 
1953, Michigan State; M.L.A., 1961 , Harvard. 
LANGFORD, ANNA L., Assistant Professor of Textiles and Clothing. B.S., 
1966, Brigham Young; M.S. , 1970, Camell. 
LANGFORD, FRANCES S., Assistant Professor of Speech. B.S., 1952, 
M.A., 1962, Kansas State. 
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LANSDALE, EDWARD R., Capt., USAF, Assistant Professor of Air Force 
Aerospace Studies. B.A., 1964, Ariwna; M.S., 1971, Boston. 
LAOSUWAN, PAISAN {NMI), Associate in Agronomy. B.S., 1965, 
Kasetsart (Bangkok); M.Sc. , 1969, Manitoba (Canada). 
LAPAN, HARVEY E., Assistant Professor of Economics. B.S., 1969, M.S., 
1969, Ph.D., 1971, Massachusetts Institute of Technology. 
LAltOCK, RICHARD C., Assistant Professor of Chemistry. B.S., 1967, 
California (Davis); Ph.D. , 1971, Purdue. 
LAltSEN, DALEE., Associate, Assistant Chief Engineer, WOI AM-FM-lV. 
LAltSEN, JULIUS A., Associate Professor of Forestry. B.A., 1908, M.F., 
1910, Yale; Ph.D. , 1936, Iowa State. 
LAltSEN, WIU.IAM L., Professor of Metallurgy; Associate, Ames 
Laboratory - USAEC. B.M.E., 1948, Marquette; M.S., 1950, Ph.D. , 1956, 
Ohio State. 
LAltSON, JORDAN L., JR., Professor of Mechanical Engineering. B.S. , 
1947, M.S., 1948, Iowa State. 
LAltSON, MAURICE A., Professor of Chemical Engineering, Professor-in-
Charge, Chemical Engineering. B.S. , 1951, Ph.D. , 1958, Iowa State. 
LASSEN, E. DUANE, Instructor in Veterinary Pathology. D.V.M., 1972, 
Iowa State. 
LASSILA, KENNrnI E., Professor of Physics, Senior Physicist, Ames 
Laboratory, - USAEC. B.S., 1956, Wyoming; M.S., 1959, Ph.D. , 1961, Yale. 
LAVINE, ROBERTA, Instructor in Physical Education. B.S. , 1972, Drake. 
LAVAN, ALTON, Adjunct Instructor in Physical Education. B.S. , 1970, 
Colorado State. 
LAWRENCE, ROGER L., Professor of Education; Coordinator of Personnel 
Training, Cooperative Extension Service. B.S., 1943, Ohio State; M.A., 
1949, George Washington; Ph.D., 1958, Iowa State. 
LAYTON, WILBUR L., Professor of Psychology; Vice President for Stu-
dent Affairs. B.S., 1943, Iowa State; M.A., 1947, Ph.D., 1950, Ohio State. 
LEACOCK, ROBERT A., Associate Professor of Physics; Physicist, Ames 
Laboratory- USAEC. B.S., 1957, M.S., 1960, Ph.D. , 1963, Michigan. 
LEDET, ARW E., Associate Professor of Veterinary Pathology. D.V.M., 
1962, M.S. , 1966, Ph.D., 1970, Iowa State. 
LEE, CJIESTER D., Professor Emeritus of Veterinary Pathology; Professor 
of Poultry Science. D.V.M., 1927, M.S. 1932, Iowa State. 
LEE, DAH-YINN, Associate Professor of Civil Engineering. B.S., 1958, 
Cheng-Kung (Taiwan); Ph.D., 1964, Iowa State. 
LEE, TI-TA, Professor of Civil Engineering. B.S. , 1954, National Taiwan; 
M.S., 1958, Iowa State; Ph.D., 1961, Lehigh. 
LEE, WILLIAM R., Assistant Professor; Physical Sciences/Engineering 
Bibliographer, Library. B.S., 1965, Wisconsin (LaCrosse); M.S., 1966, M.A., 
1970, Iowa. 
LEES, MARY W., Instructor in Sociology. B.A., 1949, Kansas; M.S., 1973, 
Iowa State. 
LEGG, TEDDY J., Instructor in Freshman Engineering. B.S., 1969, Iowa. 
LEGVOLD, SAM, Professor of Physics; Senior Physicist, Ames Laboratory 
- USAEC. B.A., 1935, Luther; M.S., 1936, Ph.D., 1946, Iowa State. 
LEHMKUHL, HOWARD D., Research Associate, Veterinary Medical 
Research Institute. B.A., 1967, Nebraska Wesleyan; M.S., 1972, University 
of Nebraska. 
LEISING, JAMES G., Instructor in Agricultural Education. B.S., 1968, 
University of Nebraska; M.S., 1973, Iowa State. 
LEM, PAULL., Assistant Professor; Visual Planner, Cooperative Extension 
Service. B.F.A., 1950, Drake. 
LEMISH, JOHN, Professor of Geology. B.S., 1947, M.S., 1948, Ph.D., 1955, 
Michigan. 
LEMON, JIM H., Instructor in Speech. B.A. , 1966, M.A., 1968, University 
of Denver. 
LENirr, DAVID L., Assistant Professor of Journalism and Mass Com-
munication; Assistant to Vice President for Information and Development. 
B.S., 1960, M.A., 1971, Iowa State. 
LEPKE, PHYLUS J., Instructor in Physical Education. B.S., 1969, M.S., 
1974, Iowa State. 
LERSTEN, NELS R., Professor of Botany. B.S., 1958, M.S., 1960, Chicago; 
Ph.D., 1963, California (Berkeley). 
LEWIS, EDWIN C., Professor of Psychology; Assistant Vice President for 
Academic Affairs. B.A., 1954, Wittenberg; M.A., 1955, Ph.D., 1957, Ohio 
State. 
LEWIS, HARRIET W., Assistant Professor of Textiles and Clothing. B.S., 
1939, M.S., 1949, Iowa State. 
LEWIS, LESUE C., Assistant Professor of Entomology. B.S., 1961, M.S., 
1963, Vermont; Ph.D., 1970, Iowa State. 
LEWIS, RICHARD K., Associate, WOI-AM-FM. 
LEWIS, ROBERT E., Professor of Zoology and Entomology. A.B. , 1952, 
Earlham; M.S., 1956, Ph.D., 1959, Illinois. 
LEX, LOUIS, Assistant Professor of Urban Planning. B.S., 1950, J.D., 1954, 
M.S., 1959, Wisconsin. 
LIBBY, RICHARD M., Assistant Professor of Industrial Education. B.S., 
1969, Maine; M.S., 1971 , Iowa State. 
LICIITENBERG, THOMAS L, Adjunct Instructor in Physical Education. 
B.S., 1962, Louisville; M.Ed., 1966, Xavier. 
LIGHTSEY, JAMES L., CDR, USN, Instructor in Naval Science. B.S., 1968, 
U.S. Postgraduate School. 
LINDAHL, CLAltENCE H., Professor of Mathematics. B.S., 1929, Nebraska 
State Teachers; M.S., 1935, Colorado; Ph.D., 1952, Iowa State. 
UNDEMEYER, ROBERT B., Associate; Assistant Head, Media Resources 
Center. B.S., 1958, Iowa State; M.Ed. , 1970, New York (Buffalo). 
LINDSTROM, C. MICHAEL, Instructor in Applied Art. B.A., 1966, 
Gustavus Adolphus; M.A., 1974, Mankato State. 
LINEWEAVER, JOE R., Assistant Professor; Cataloger, Library. B.A., 1960, 
Wisconsin; M.A., 1968, Denver. 
LINK, BRUCE W., Head, Reactor Operations, Ames Laboratory-USAEC. 
B.A., 1950, Nebraska Wesleyan. 
LINSTROM, WIU.IAM E., Assistant Professor; Area Director, University 
Extension. B.A., 1954, Northern Iowa; M.A., 1966, Iowa. 
LIPA, HAZEL E., Associate Professor of English. B.S., 1929, Minnesota; 
M.A., 1949, Claremount Graduate School 
LISTON, MARGARET I., Professor Emeritus of Family Environment; 
Mary B. Welch Distinguished Professor in Home Economics. B.S., 1927, 
Iowa State; M.A., 1933, Missouri; Ph.D., 1949, Chicago; D.S., 1969, 
Nebraska. 
LITILEDIKE, ERNEST T., Professor of Veterinary Anatomy, 
Pharmacology and Physiology. B.S., 1958, Utah State; D.V.M., 1960, 
Washington State; Ph.D., 1965, Illinois. 
LIU, SAMUEL H., Professor of Physics; Senior Physicist, Ames 
Laboratory-USAEC. B.S., 1954, National Taiwan; M.S., 1958, Ph.D., 1960, 
Iowa State. 
LLOYD, W., EUGENE, Professor of Veterinary Pathology, Veterinary 
Medical Diagnostic Laboratory. D.V.M., 1949, Ph.D., 1970, Iowa State. 
LOCKHART, WILLIAM R., Professor of Bacteriology. A.B., 1949, Indiana 
State; M.S., 1951, Ph.D., 1954, Purdue. 
LOHNES, ROBERT A., Professor of Civil Engineering. B.S., 1959, Ohio 
State; M.S., 1961, Ph.D., 1964, Iowa State. 
LOESCH, PETER J., Professor of Agronomy. B.S., 1953, Kansas State; 
M.S. , 1955, Cornell; Ph.D., 1961, North Carolina State. 
LOHR, JAMES W., Assistant Professor of Speech. B.A, 1966, St. Mary's 
College; M.A., 1968, South Dakota State; Ph.D., 1972, Nebraska. 
LOOMIS, WALTER E., Professor Emeritus of Botany. B.S., 1921, Illinois; 
M.S., 1922, Ph.D., 1924, Cornell. 
LORR, ROBERT A., Associate Professor of Architecture. B.A., 1959, St. 
Ambrose; M.S., 1960, M.F.A., 1966, Wi&eansin. 
· LOVE, JANE D., Assistant Professor of Food and Nutrition. B.S., 1967, 
Iowa State; M.S., 1968, Florida State; Ph.D., 1972, Michigan State. 
LOVE, MARK H., Assistant Professor of Food and Nutrition. B.S., 1967, 
Ohio State; M.S., 1969, Michigan State. 
LOVE, ROBERT D., Assistant Professor of Industrial Engineering. B.S., 
1948, M.S., 1965, Iowa State. 
LOWRIE, JAMES A., Professor of English. A.B., 1935, Lafayette; M.L., 
1939, Ph.D., 1943, Pittsburgh. 
LOWRIE, RACHEL M., Assistant Professor of English. B.A., 1933, M.Litt., 
1946, Pittsburgh. 
LUBSEN, R.lJDOLPH J., Professor of Civil Engineering. B.S., 1930, M.S., 
1932, Iowa State. 
LUCKEROTH, RALPH G., Research Associate in Engineering Research 
Institute. 
LUCKETT, DUDLEY G., Professor of Economics. AB., 1952, M.A., 1954, 
Missouri; Ph.D., 1958, Texas. 
LUECKE, GLENN R., Associate Professor of Mathematics. B.S., 1966, 
Michigan State; Ph.D., 1970, California Institute of Technology. 
LUNDE, BARBARA K., Assistant Professor of Aerospace Engineering; As-
sociate Engineer, Ames Laboratory-USAEC. B.A., 1957, M.S., 1959, 
Northwestern; Ph.D., 1970, Iowa State. 
LUNDEN, WALTER A., Professor Emeritus of Sociology. B.A., 1922, 
Gustavus Adolphus; M.A., 1929, Minnesota; Ph.D., 1934, Harvard 
LUNDV AU., RICHARD L, Professor of Veterinary Clinical Sciences. 
D.V.M., 1944, M.S. , 1956, Iowa State. 
LUSH, JAY L, Professor of Animal Science; Charles F. Curtiss Dis-
tinguished Professor ln Agriculture. B.S., 1916, MS., 1918, D.Sc., 1970, 
Kansas State; Ph.D., 1922, D.Sc., 1970, Wisconsin; D.Agr., 1957, 
Agricultural College of Sweden; D.Agr., 1957, Justus-Llebig University 
(Germany); D.Agr., 1958, Agricultural and Veterinary College of Denmark; 
L.L.D., 1964, Michigan State; D.Sc., 1969, Illinois; D.Tech.Sc., 1971, 
Federal Technology University, Zurich. 
LYLE, CHARLES H., Adjunct Instructor in Physical F.ducation. B.S., 1962, 
Tampa. 
LYNCH, DAVID W., Professor of Physics; Senior Physicist, Ames 
Laboratory-USAF.C. B.S., 1954, Rensselaer; MS., 1955, Ph.D., 1958, 
Illinois. 
McAULIFFE, MARYS., Instructor in History. B.A, 1965, Principia; M.A., 
1967, Ph.D., 1972, Maryland. 
McCAllLEY, ROBERT E., Professor of Chemistry and Chairman of the 
Department; Senior Chemist, Ames Laboratory-USAEC. B.S., 1953, Ph.D., 
1956, Texas. 
McCAllTHY, DENNIS M.P., Assistant Professor of History. B.A., 1966, 
Boston; M.A., 1970, Ph.D., 1972, Yale. 
McCAllTHY, WILLIAM P., Instructor in English. B.A., 1964, Hobart; 
M.A., 1969, Ph.D., 1974, Rutgers. 
McCLELLAND, JOHN B., Professor of Agricultural F.ducation. B.S., 1921 , 
MS., 1927, Ph.D., 1940, Ohio State. 
McCOMBER. DIANE R.., Assistant Professor of Food and Nutrition. B.S., 
1960, MS., 1965, Iowa State. 
McCORMACK, WILLIAM C., Professor of Biomedical Engineering; 
Professor of Veterinary Anatomy, Pharmacology and Physiology. B.S., 
1948, Bowdoin; MD., 1952, University of Rochester. 
McCONNELL, KENNETH G., Associate Professor of Engineering 
Mechanics. B.A., 1957, St. Thomas; B.S., 1957, Notre Dame; MS., 1960, 
Ph.D., 1963, Iowa State. 
McCOR.KLE, WILLAR.D H., Associate, Ames Laboratory-USAEC. B.A., 
1924, MS., 1928, Ph.D., 1935, Iowa. 
McCULLOUGH, LOUIS G., Assistant Professor of Physical Education; 
Athletic Director. B.A., 1949, Wofford; M.A., 1951, Columbia. 
McCULLY, JOHN R.., Assistant Professor of English. B.A, 1957, Mississip-
pi College; MA., 1960, Mississippi. 
McDANIEL, THOMAS J., Associate Professor of Aerospace Engineering. 
B.S., 1962, MS., 1964, Ph.D., 1968, Illinois. 
McDONALD, E. DAWN, Assistant Professor of Physical F.ducation. B.S., 
1960, Boston University; M.S., 1968, Southern Illinois. 
McGEE, THOMAS D., Professor of Ceramic Egineering. B.S., (Cer.E.), B.S., 
(ME.), 1948, M.S., 1958, Ph.D., 1961, Iowa State. 
McGILl..IAR.D, A. DARE, Professor of Animal Science. B.S., 1951, M.S., 
1952, Oklahoma State; Ph.D., 1961, Michigan State. 
McGINNIS, DALLAS V., Assistant Professor; Market Editor, Cooperative 
Extension Service. B.S., 1943, Iowa State. 
McGUIR.E: JACK M., Associate Professor of Physical F.ducation; Head 
Swimming Coach. B.S., 1933, Iowa. 
McHONE, MILDRED H., Assistant Professor, Head, Reference Department, 
Library. B.S., 1933, Iowa State. 
McILR.ATH, TIMOTHY J., Instructor in Applied Art. B.A., 1966, 
Dominican (Wisconsin); M.S., 1969, Wisconsin. 
McJIMSEY, GEORGE T., Associate Professor of History. B.A., 1958, Grin-
nell; M.A., 1959, Columbia; Ph.D., 1968, Wisconsin. 
McKEAN, JAMES D., Assistant Professor of Veterinary Pathology. B.S., 
1969, D.V.M., 1970, Illinois; M.S., 1973, Michigan State. 
McKEE, ELEANOR. J., Assistant Professor; Cataloger, Llbrary. B.A., 1946, 
Drake; M.A.L.S., 1955, Peabody. 
McKEOWN, DONALD I., Professor of Architecture. B.S., 1947, Illinois; 
M.S., 1952, Iowa State. 
McKINLEY, MARJORIE M., Professor of Institution Management and 
Head of the Department. B.S., 1940, Indiana; M.A., 1946, Columbia; Ph.D., 
1956, Iowa State. 
McLEAN, JUNE M., Assistant Professor of Music. B.M., 1949, Melbourne 
(Australia). Llc. d'Enseign, 1951, Ecole Normale de Musique (Paris); M.Ed., 
1971, Indiana. 
McMANUS, MAlllANNE L, Assistant Professor of Psychology; Clinical 
Psychologist, Student Counseling Sei;vice. B.A., 1953, New Rochelle; M.A., 
1956, Ph.D., 1963, Wisconsin. 
McMASTERS, O. DALE, Associate Metallurgist, Ames Laboratory -
USAEC. B.A., 1956, Wabash; M.S., 1961, Iowa State. 
McMEOIAN, JAMES D., Assistant Professor of Electrical Engineering. 
B.S., 1955, M.S., 1960, Iowa State. 
McMILLAN, THELMA J., Professor of Food and Nutrition. B.S., 1940, 
Arirona; M.S., 1942, Nebraska; Ph.D .. 1951, Cornell. 
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McMILLEN, DANIEL M., Associate Professor of Education; Counselor, 
Student Counseling Service. B.S., 1950, M.S., 1954, Ph.D., 1961, Purdue. 
McNABB, HAR.OLD S., JR.., Professor of Plant Pathology; Professor of 
Forestry. B.S., 1949, Nebraska; MS., 1951, Ph.D., 1954, Yale. 
McNEE, JOHN C., Professor; Assistant Director for Public Services, 
Library. A.B., 1950, Cornell; A.M.L.S., 1951, Michigan; MS., 1960, Iowa 
State. 
McNIER.NEY, CAROLYN J., Instructor, Cataloger, Llbrary. B.A., 1970, 
Colorado; M.A., 1973, Denver. 
McR.OBERTS, KEITH L., Professor of Industrial Engineering and 
Chairman of the Department. B.S., 1953, M.S., 1959, Ph.D., 1966, Iowa 
State. 
McVICKER. CECIL D., Professor of Foreign Languages. B.S., 1948, M.A., 
1948, Nebraska; Ph.D., 1953, Missouri. 
MA, BENJAMIN M., Associate Professor of Nuclear Engineering. B.S., . 
1942, National Central (China); M.S., 1947, Engineer's Degree, 1949, Stan-
ford; Ph.D., 1963, Iowa State. 
MAAS, GERALD M., Assistant Professor of Physical Education. B.S., 
1968, Wisconsin State; M.A., 1971, Ph.D., 1974, Minnesota. 
MADDEN, BEVERLY S., Assistant Professor of Food and Nutrition. B.S., 
1960, M.S., 1970, Iowa State. 
MADER.A, KATHRYN R.., Associate Professor of Child Development. B.S., 
1959, Iowa State; M.S., 1964, Cornell. 
MADISON, DILYS E., Assistant Professor; Head, Bibliographic Search 
Department, Llbrary. A.B., 1964, M.S., 1965, Illinois. 
MADISON, KENNETH G., A;;sistant Professor of History. A.B., 1962, 
A.M., 1963, Ph.D., 1968, Illinois. 
MADSON, JOHAN A., Assistant Professor of Education; Dean of Students. 
B.A., 1963, St. Olaf; M.A., 1967, Ph.D. , 1972, Ohio. 
MAGILL, BAR.BAR.A ANNE, Instructor in Industrial Administration. B.S., 
1967, M.S., 1969, Iowa State. 
MAGILTON, JAMES H., Professor of Veterinary Anatomy, Pharmacology 
and Physiology; Professor of Biomedical Engineering. D.V.M., 1946, M.S., 
1964, Ph.D. , 1966, Iowa State. 
MAGILTON, LILLIE E., Assistant Professor of Home Economics Educa-
tion. B.S., 1936, Texas Woman's; M.S., 1942, Iowa State. 
MAHLSTEDE, JOHN P., Professor of Horticulture; Associate Director, 
Agriculture and Home Economics Experiment Station. B.S., 1947, Miami 
(Ohio); M.S., 1948, Ph.D., 1951, Michigan State. 
MAIRS, A. PAULINE, Assistant Professor of Food and Nutrition. B.S., 
1943, M.S., 1949, Iowa State. 
MALADY, KENNETH L., Assistant Chemist, Ames Laboratory - USAEC. 
B.A., 1952, Phillips. 
MALLAM, DUNCAN, Professor Emeritus of English. B.S., 1926, M.A., 
1927, Buffalo; Ph.D., 1939, Minnesota. 
MALONE, WILLIAM A., Associate Professor of Urban Planning. B.S., 
1947, M.S., 1950, Iowa State. 
MANATT, R.ICHAR.D P., Professor of Education. B.S., 1953, M.S., 1956, 
Iowa State; Ph.D., 1964, Iowa. 
MANGELS, DONALD K., Col. USAF; Professor of Air Force Aerospace 
Studies and Head of Department. B.S.C. , 1950, Iowa; M.A., 1964, 
Oklahoma. 
MANGOLD, DUANE W., Associate Professor of Agricultural Engineering. 
B.S., 1958, M.S., 1960, Ph.D., 1965, Iowa State. 
MAPLE, CLAIR. G., Professor of Mathematics; Professor of Computer 
Science; Director of Computation Center; Chief, Mathematics and Com-
puter Science Division, Ames Laboratory - USAEC. A.B., 1939, Earlham; 
M.A., 1940, Cincinnati; D.Sc., 1948, Carnegie. 
MARCUM, ROBERT K., Adjunct Instructor in Physical Education; Assis-
tant Athletic Director. B.A. , 1959, Marshall; M.A., 1970, Akron. 
MARE, C. JOHN, Professor of Veterinary Microbiology and Preventive 
Medicine. B.V.Sc., 1957, Pretoria (South Africa); Ph.D., 1965, Iowa State. 
MAR.ION, WilJ.lAM W., Professor of Food Teclmology, and Head of 
Department. B.S., 1953, Berea; M.S., 1955, Ph.D., 1958, Purdue. 
MAR.KS, KENNETH E., Assistant Professor; Head, Reference Department, 
Library. B.S., 1960, Iowa State; M.L.S., 1971 , California (Berkeley). 
MAR.LEY, STEPHEN J., Professor of Agricultural Engineering. B.S., 1959, 
M.S., 1960, Ph.D., 1965, Iowa State. 
MARTIN, DAVID M., Assistant Professor of Ceramic Engineering. B.S., 
1962, Alfred; Ph.D., 1966, Iowa State. 
MARTIN, DON S., JR.., Professor of Chemistry; Section Chief, Ames 
Laboratory - USAEC. B.S., 1939, Purdue; Ph.D., 1944, California Institute 
of Technology. 
MARTIN, R.ICHAR.D A., Instructor in Aerospace Engineering. B.S.E. , 
1966, Michigan; M.S., 1971, Southern California. 
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MARTINSON, CHARLIE A., Associate Professor of Plant Pathology. B.S. , 
1957, M.S., 1959, Colorado State; Ph.D. , 1964, Oregon State. 
MARVIN, KENNE11I R., Professor of journalism and Mass Communica-
tion. B.S. , 1923, M.S., 1938, Iowa State. 
MASHAW, LANE H., Professor of Freshman Engineering. B.S., 1946, 
Illinois; M.S., 1966, Iowa. 
MASON, JOHN T., Assistant Metallurgist, Ames Laboratory - USAEC. 
B.A., 1955, Bowdoin; M.S., 1956, Tufts. 
MATHES, SHARON A., Assistant Professor of Physical Education. B.S., 
1964, M.S., 1965, California (Los Angeles); Ph.D. , 1972, Purdue. 
MATHEWS, JEROLD C., Professor of Mathematics. B.S., 1955, M.S. , 1957, 
Ph.D., 1959, Iowa State. 
MATililES, BARBARA F., Assistant Professor of English. B.A. , 1961 , 
Oberlin; M.A. , 1967, Ohio (Athens). 
MATIILA, JOHN PETER, Assistant Professor of F.conomics. B.A. , 1965, 
Michigan; Ph.D., 1969, Wisconsin. 
MAVES, JOHN H., Assistant Professor of Architecture. B.Arch., 1968, 
Notre Dame; M.Arch. , 1972, Minnesota. 
MAXON, RICHARD C., Associate Professor of F.conomics. B.S. , 1951, 
M.S., 1955, Ph.D., 1963, Missouri. 
MAZZITELU, JAMES R., Instructor in Industrial Administration. B.A. , 
1970, M.B.A., 1971 , Drake. 
MEANY, ROBERT K., Associate Professor of Mathematics. B.S. , 1951 , 
Purdue; M.S. , 1954, Ph.D., 1958, Wisconsin. 
MEEDEN, GLEN D., Associate Professor of Statistics. B.A. , 1962, F.astern 
Baptist; M.A., 1964, Ph.D. , 1968, Illinois. 
MEEKS, HOWARD D., Assistant Professor of Industrial Engineering. B.S., 
1960, Iowa State; M.S., 1966, Ph.D., 1970, Ohio State. 
MEERDINK, GAVIN L., Instructor in Veterinary Pathology, Veterinary 
Medical Diagnostic Laboratory. D.V.M. , 1970, Iowa State. 
MEISTER. ANTON D., Associate in Economics. B.Ag.Sc. , 1969, M.Ag.Sc., 
1971 , Canterbury (New Zealand). 
MEIXNER, MARY L., Professor of Applied Art. B.A., 1938, Milwaukee-
Downer; M.A., 1945, Iowa. 
MELAMPY, ROBERT M., Professor of Animal Science. B.S., 1930, Wil-
mington; M.A., 1931, Haverford; Ph.D., 1935, Cornell. 
MELBY, DAVID A., Instructor in Applied Art . B.F.A., 1967, Wichita State; 
M.F.A., 1970, Nebraska. 
MELVIN, STEWART W., Associate Professor of Agricultural Engineering. 
B.S., 1964, M.S., 1967, Ph.D., 1970, Iowa State. 
MENNE, JOHN W., Associate Professor of Psychology; Assistant Director, 
Student Counseling Service. B.Sc., 1946, Iowa State; M.B.A., 1948, Stan-
ford; Ph.D., 1961 , Angelicum (Italy). 
MENNE, M. SUSAN, Associate Professor of journalism and Mass Com-
munication. B.S., 1949, Iowa State; M.A. , 1963, Irrunaculate Heart. 
MENSING, RICHARD W., Associate Professor of Statistics. B.S., 1960, 
Valparaiso; M.S., 1965, Ph.D. , 1968, Iowa State. 
MENZE, LOUIS E., Professor of Physical Education. B.S. , 1924, Central 
Missouri State Teachers. 
MENZEL, BRUCE W., Associate Professor of Zoology. B.S., 1964, 
Wisconsin; M.S. , 1966, Marquette; Ph.D. , 1970, Cornell. 
MERCIER, CLETUS R., Assistant Professor of Freshman Engineering. B.S., 
1957, M.S., 1973, Iowa State. 
MERCIER, JOYCE M., Instructor in Family Environment. B.S .. 1971 , M.S., 
1973, Iowa State. 
MEREDITH, NANCY L., Assistant Professor of Family Environment. B.S., 
1962, M.S. , 1969, Ph.D., 1972, Iowa State. 
MERICLE, MORRISH., Associate Professor of Electrical Engineering. B.S., 
1947, M.S., 1956, Ph.D. , 1963, Iowa State. 
MERKLEY, ELAINE M., Professor of Education. B.S., 1947, M.S., 1949, 
Drake; Ed.D., 1965, Nebraska. 
MERRILL, DERWIN C., Assistant Professor of Civil Engineering. B.S. , 
1960, M.S., 1961 , Utah State; Ph.D. , 1972, Iowa State. 
MERRILL, WILLIAM C., Professor of Economics. B.S., 1959, Iowa State; 
Ph.D. , 1964, California. 
MERTENS, DAVID R., Assistant Professor of Animal Science. B.S. , 1969, 
M.S. , 1970, Missouri; Ph.D., 1973, Cornell. 
MESSENGER, JOSEPH C., Assistant Professor of Music. B.S.E., 1961 , 
Bowling Green State; M.A., 1967, D.M.A. , 1971 , Iowa. 
MESSER, RAE G., Assistant Professor of Textiles and Clothing. B.S., 1963, 
Cornell; M.A. , 1973, New York. 
METZLER, DAVID E., Professor of Biochemistry. B.S., 1948, California 
Institute of Technology; M.S., 1950, Ph.D., 1952, Wisconsin. 
MEYER, CHARLES W., Professor of Economics. B.A., 1954, M.A., 1955, 
Illinois: Ph.D. , 1961 , Johns Hopkins. 
MEYER, VERNON M., Associate Professor of Agricultural Engineering. 
B.Ag.E. , 1951, M.S. , 1955, Minnesota. 
MICHAELSEN, ROBERT H., Instructor in Industrial Administration. B.A., 
1967, Northern Iowa; M.A.S., 1968, Illinois. 
MICHEL, ANTHONY N., Professor of Electrical Engineering. B.S., 1958, 
M.S. , 1964, Ph.D. , 1968, Marquette; D.Sc., 1973, Technical University of 
Graz (Austria). 
MICHELSONS, TEREZE, Associate Professor of Foreign Languages. Com-
petent Teacher, 1928, Teacher School (Latvia); M.A., 1961, Middlebury. 
MICKLE, JACK L., Professor of Civil Engineering. B.S., 1952, M.S., 1955, 
Ph.D. , 1960, Iowa State. 
MILLER, BLANCHE R., Assistant Professor of Home F.conomics Educa-
tion. B.S. , 1933, M.S., 1945, Iowa State. 
MILLER, E. MADGE, Professor of Food and Nutrition. B.S., 1939, M.S., 
1941, Ph.D., 1954, Iowa State. 
MILLER, ELIZABE111 S., Associate Professor of Applied Art. B.F.A., 
1951, Nebraska; M.F.A. , 1967, Drake. 
MILLER, GERALD AREY, Associate in Agronomy. B.S., 1965, Virginia 
Polytechnic; M.S., 1971, Iowa State. 
MILLER, JOHN J., Associate in Economics. B.S , 1972, M.S., 1974, Iowa 
State. 
MILLER, MARTING., Assistant Professor of Sociology. B.A. , 1960, Coe; 
M.S., 1963, Ph.D. , 1971, Michigan State. 
MILLER, PHYLLIS G., Associate Professor of Education; Assistant Direc-
tor, Student Counseling Service. B.S., 1955, Iowa State; M.S., 1964, Omaha; 
Ed.D., 1969, Washington State. 
MILLER, RICHARD K., Professor of Mathematics. B.S., 1961, Iowa State; 
M.S. , 1962, Ph.D., 1964, Wisconsin. 
MILLER, WILMER J., Associate Professor of Genetics. B.A., 1948, 
Oklahoma; Ph.D., 1954, Wisconsin. 
MILLETf, MERLIN L., JR., Professor of Aerospace Engineering. B.S., 
1945, M.S., 1948, Ph.D., 1957, Iowa State. 
MILLS, GERALD M., Instructor, Fire Service Education, Engineering Ex-
tension. 
MILLSAPPS, JOHN W., Assistant Professor of Speech; Assistant Professor 
of Education. B.A. , 1962, Northern Colorado; M.A., 1968, Northeast Mis-
souri State. 
MISCHKE, CHARLES R., Professor of Mechanical Engineering. B.S.M.E., 
1947, M.M.E. , 1950, Cornell ; Ph.D., 1953, Wisconsin. 
MITCHELL, OONALD 0., Associate in Economics; Center for Agricultural 
and Rural Development. B.S., 1969, M.S. , 1971 , Montana State. 
MITCHELL, LAWRENCE G., Assistant Professor of Zoology and En-
tomology. B.S., 1964, Pennsylvania State; Ph.D., 1970, Montana. 
MITTEN, RUSSELL W., Assistant Professor of Veterinary Clinical 
Sciences. B.V.Sc., 1969, Melbourne; D.V.R. , 1973, Cambridge. 
MOCK, JAMES J., Associate Professor of Agronomy. B.A. , 1965, Mon-
mouth: Ph.D., 1970, Iowa State. 
MOHN, JAMES R., Instructor in Agricultural Administration. B.S., 1972, 
Iowa State. 
MOHR, LINDA A., Instructor in Textiles and Clothing. B.S. , 1972, Mis-
souri ; M.S. , 1973, Purdue. 
MOHR, LORAN E., Assistant Professor of Industrial Engineering. B.A., 
1951 , Northern Iowa; B.S., 1956, M.S., 1966, Iowa State. 
MOLISON, ROBERT W., Assistant Professor of Music, Director of Choral 
Activities. A.B., 1958, Mus.B.Ed. , 1958, Oberlin; MM., 1960, Yale; D.M.A. , 
1971, Ill inois. 
MONTAG, GER..\LDINE M., Professor of Institution Management; 
Professor of Industrial Engineering. B.A. , 1947, Western Ontario (Canada); 
M.S., 1963, Ph.D. , 1966, Iowa State. 
MONTAG, RICHARD E., Assistant Professor of Civil Engineering. B.S., 
1961, M.S., 1967, Iowa State. 
MONTGOMERY, SUSAN E., Instructor in Child Development. B.S. , 1968, 
Syracuse; MS., 1970, Texas Woman's. 
MOODY, V. ALTON, Associate Professor of History. A.B., 1912, Meridian; 
M.A., 1913, Tulane; Ph.D., 1923, Michigan. 
MOORE, WAYNE R., Professor of Industrial Engineering; Vice President 
for Business and Finance. B.S., 1942, Iowa State. 
MOON, HARLEY W., Professor of Veterinary Pathology. B.S. , 1958, 
D.V.M., 1960, Ph.D. , 1965, Minnesota. 
MOORMAN, ROBERT B., Professor of Zoology and Entomology. B.S. , 
1939, M.S. , 1942; Ph.D., 1953, Iowa State. 
MORAIN, VIKKI R., Instructor in Child Development. B.Sc., 1969, 
Colorado State; M.A.)., 1972, Iowa. 
MORFORD, VILAS J., Professor Emeritus of Agricultural Engineering; 
Professor Emeritus of Agricultural Education. B.Sc., 1925, M.Sc. , 1933, 
Nebraska. 
MORGAN, BARTON, Professor of Education. B.S., 1919, Missouri State 
Teachers; M.S. , 1922, Iowa State; Ph.D., 1934, Iowa. 
MORGAN, MARY LOUISE, Assistant Professor of Applied Art. B.S .. 
1952, Iowa State; M.Ed. , 1969, Illinois. 
MORGAN, PAUL E., Professor of Civil Engineering; Associate Dean, 
College of Engineering. B.S., 1944, M.S., 1956, Iowa State. 
MORRIS, CLYDE P., Instructor in Anthropology. B.A. , 1964, M.A .. 1970, 
Ph.D., 1974, Arizona State. 
MORRIS, EARL W., Associate Professor of Family Environment. B.A .. 
1960, M.A., 1963, Western Michigan; Ph.D., 1969, Cornell. 
MORRIS, WALTER D., Professor of Foreign languages. B.A. , 1949. 
California (Los Angeles); M.A., 1955, Ph.D., 1959, Texas. 
MORRISSETTE, NORMAN H., LTC., USA, Assistant Professor of Military 
Science. B.S., 1954, Northeastern; M.S., 1974, Iowa State. 
MORTENSON, W. PAUL, Assistant Professor of Elementary Education. 
B.S., 1958, M.S., 1963, Ph.D., 1966, Wisconsin. 
MOSES, JOEL C., Assistant Professor of Political Science. B.A., 1966, 
Beloit; M.A. , 1968, Ph.D., 1972, Wisconsin. 
MOSIER, C. C., Associate Professor of Computer Science; Assistant Direc-
tor, Computation Center; Head, Administrative Data Systems. B.S., 1944, 
Iowa State. 
MUCHINSKY, PAUL M., Assistant Professor of Psychology. A.B., 1969, 
Gettysburg; M.S., 1970, Kansas State; Ph.D., 1973, Purdue. 
MUENCH, LOREN 0., Instructor in Education. B.S., 1960, M.S., 1965, 
Iowa State. 
MUKER.JEA, RABINDRA N., Assistant Professor of Architecture. B.Arch., 
1966, Indian Institute of Technology (Kharagpur); M.A.Sc., 1969, Waterloo 
(Canada). 
MULFORD, CHARLES L., Professor of Sociology. B.S., 1958, M.S., 1959, 
Ph.D., 1962, Iowa State. 
MULHALL, ROBERT C., Assistant Professor; General Manager, WO! AM-
FM-1V. B.A., 1943, Loras. 
MUNCY, ROBERT J., Professor of Zoology and Entomology. B.S. , 1950, 
M.S., 1954, Virginia Polytechnic Institute; Ph.D., 1957, Iowa State. 
MUNSEN, KATIIERINE, Assistant Professor of Food and Nutrition. B.S., 
1943, M.S., 1965, Iowa State. 
MUNSON, BRUCE R., Assistant Professor of Engineering Science and 
Mechanics. B.S., 1962, M.S., 1964, Plirdue; Ph.D. , 1970, Minnesota. 
MUNSON, GORDON F., Assistant Professor; Assistant Editor, Information 
Service. B.A., 1937, Minnesota; M.S. , 1956, Iowa State. 
MUNSTER, RICHARD D., Associate Professor; Area Director, University 
Extension. B.A., 1952, Northern Iowa; M.A .. 1957, Colorado State; Ph.D., 
1968, Iowa State. 
MURDOCH, ALAN J., Instructor in Physical Education. B.S., 1969, Be-
midji State; M.S., 1970, Iowa State. 
MURPHY, EARL P., Assistant Professor of Physical Education. A.B. , 1960, 
South Carolina; M.P.H., 1966, North Carolina; Ph.D., 1972, Iowa State. 
MURPHY, FWRENCE A., Instructor in Elementary Education. B.A., 1943, 
Northern Iowa; M.A., 1949, Columbia. 
MURPHY, GLENN, Professor of Nuclear Engineering; Anson Marston Dis-
tinguished Professor in Engineering. B.S., 1929. M.S., 1930, C.E., 1937, 
Colorado; M.S., 1932, Illinois; Ph.D., 1935, Iowa State; D.Sc., 1973, 
Colorado. 
MURPHY, ROGER P., Assistant Professor of Industrial Administration. 
B.S., 1966, M.S., 1969, Colorado State; C.P.A., 1974, Iowa. 
MURltAY, CHRISTOPHER D., Assistant Professor of Physical Education. 
B.S., 1964, Michigan; M.S., 1966, Illinois. 
MURltAY, VIVIAN K., Adjunct Instructor in Institution Management. 
B.S., 1967, Iowa State. 
MURltAY, WILLIAM G., Professor Emeritus of Economics. B.A., 1924, 
Coe; M.A., 1925, Harvard; Ph.D., 1932, Minnesota. 
MURTHA, MARLYN J., Assistant Engineer, Ames Laboratory--USAEC. 
B.S., 1962. South Dakota School of Mines; M.S. , 1970, Iowa State. 
MUSIL, J. DONALD, Associate Professor of Electrical Engineering. B.S., 
1941, Kansas State; M.S., 1945, Pittsburgh; Ph.D., 1968, Iowa State. 
MUTCHMOR, JOHN A., Professor of Zoology and Entomology. B.Sc., 
1950, Alberta (Canada); M.S., 1955, Ph.D., 1961, Minnesota. 
MYERS, KERMIT B., Associate Professor of Mechanical Engineering. B.S., 
1939, Oshkosh State Teachers; B.S., 1947, M.S., 1951, Kansas State. 
MYERS, RUSSEL M., Assistant Professor of Speech; Assistant Professor of 
Education. B.A., 1959, Dakota Wesleyan; M.A., 1963, South Dakota; Ph.D., 
1974, Nebraska. 
NABROTZKY, RONALD H.D., Assistant Professor of Foreign Languages. 
B.A., 1965, Utah; M.A., 1966, Ph.D., 1973, Northwestern. 
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NAGADEVARA, VISHNUPRASAD S., Associate in Economics. B.Sc., 
1968, A.P.Agrl. (Bapatla); M.Sc. (Ag)., 1970, U.P. Agrl. (Pant Nagar) . India. 
NARIBOLI, GUNDO A., Professor of Engineering Mechanics. B.Sc., 1947, 
M.Sc., 1952, Bombay (India); M.Sc., 1954, Karnatak (India); Ph.D .. 1959, 
I.LT. Kharagpur (India). 
NASSER, ESSAM, Professor of Electrical Engineering. B.E.E. , 1952, Cairo 
(Egypt); Dip!. Ing .. 1955, Ph.D .. 1958. Berlin Technical University (West 
Germany). 
NAVIN, JANET L., Professor of Applied Art. B.F.A. . 1948, Syracuse; M.S., 
1952, Iowa State. 
NELSON, CLIFFORD, Associate Professor of Veterinary Microbiology and 
Preventive Medic!ne; Extension Veterinarian. D.V.M .. 1939, Iowa State. 
NELSON, D. KENT, Assistant Professor of Animal Science. B.S., 1961, 
Colorado State; M.S. , 1964, Michigan State; Ph.D .. 1968, Iowa State. 
NELSON, FWYD W., Chief Instructor. Fire Service Education, Engineer-
ing Extension. 
NELSON, JEROME L., Assistant Professor of journalism and Mass Com-
munication. B.A .. 1963. M.A. . 1965. Washington. 
NELSON, JUDITH K., Assistant Professor of English. B.A., 1964, 
Wisconsin (Eau Claire); M.A., 1965, Wyoming; M.A .. Ph.D .. 1971, Rice. 
NELSON, STUART A., Assistant Professor of Mathematics. S.B., 1962, 
Ph.D. , 1966, Massachusetts Institute of Technology. 
NETUSIL, ANTON J., Professor of Education. B.S., 1954, M.S., 1959, 
Ph.D., 1967, Iowa State. 
NEVINS, DONALD J., Professor of Botany. B.S. , 1959, California State 
Polytechnic; M.S., 1961 , Ph.D., 1965, California (Davis). 
NEWCOMER, JAMES R., Instructor in Political Science. A.B., 1957, 
Princeton; M.A., 1964, Columbia; Ph.D., 1975, Stanford. 
NEWTON, DEAN I., Associate Professor of Veterinary Clinical Sciences. 
B.S., D.V.M.. 1950, Kansas State; M.S .. 1959, Illinois. 
NICHOLS, HAROLD J., Professor of Physical Education; Head Wrestling 
Coach. B.S., 1940, Ph.D., 1957, Michigan; M.S. , 1946, Illinois. 
NICHOLS, HARRY E., Professor of Horticulture. B.S .. 1917, M.S. , 1931, 
Iowa State. 
NICHOLSON, RAYMOND P., Assistant Professor of Agronomy; Assistant 
Professor of Agricultural Engineering. B.S., 1948, Colorado State. 
NICOL, KENNETII J., Staff Economist. Center for Agricultural and Rural 
Development (CARD). B.Sc., 1966, M.Sc., 1969, Alberta (Canada). Ph.D., 
1974, Iowa State. 
NIEBAUM, E. JEROME, Assistant Professor of Computer Science. B.S., 
1961 , Kansas; M.A., 1965, Northwestern. Ph.D., 1973, Iowa State. 
NIELSEN, VERNER H., Professor of Food Technology; Professor of 
Biochemistry. B.S., 1943, Ph.D., 1953, Iowa State. 
NIEMACK, II.ZA L., Professor Emeritus of Music. 
NIGIITINGALE, JOHN P., Instructor in Speech. B.A., 1971, Marquette; 
M.A., 1972, North Dakota. 
NILSEN, KARL N., Assistant Professor of Horticulture. B.S., 1958, Ph.D., 
1973, Washington State. 
NILSSON, JAMES W., Professor of Electrical Engineering. B.S., 1948, 
Iowa; M.S., 1952, Ph.D., 1958, Iowa State. 
NIYO, YOSIYA, Assistant Professor in Veterinary Pathology. D.V.M., 
1968, Tuskegee; M.S., 1971, Iowa State. 
NORDLIE, BERT E., Professor of Earth Science and Chairman of Depart-
ment. B.A. , 1960, M.S., 1965, Colorado; Ph.D. , 1967, Chicago. 
NORDSKOG, ARNE W., Professor of Animal Science. B.S., 1937, M.S. , 
1940, Ph.D., 1943, Minnesota. 
NORDSKOG, OLIVE B., Associate Professor; Assistant Head, Serials 
Department. Library. B.S., 1936, Minnesota. 
NOREM, ROSALIE H., Instructor in Family Environment. B.S., 1969, 
M.S., 1971, Iowa State. 
NORMAN, G. BUFORD, JR., Assistant Profes&ar of Foreign Languages. 
A.B., 1967, Davidson; M.Phil., 1970, Ph.D. , 1971, Yale. 
NORTON, DON C., Professor of Plant Pathology. B.S .. 1947, Toledo; 
M.Sc., 1949, Ph.D .. 1950, Ohio State. 
NORTHUP, LARRY L., Associate Professor of Freshman Engineering. 
B.S., 1962, M.S., 1963, Ph.D., 1967, Iowa State. 
NOSTWICH, TIIEOOORE D., Associate Professor of English. B.A., 1948, 
M.A., 1950, Ohio State; Ph.D .. 1968, Texas. 
NWOBOOO, IKECHUKWU C., Instructor in Economics. B.S., 1968, West 
Virginia; M.S .. 1970, Iowa State. 
NYVALL, ROBERT F., Associate Professor of Plant Pa.thology. B.S., 1965, 
M.S. , 1966, Ph.D., 1969, Minnesota. 
O'BERRY, PHILLIP A., Professor of Veterinary Microbiology and Preven-
tive Medicine. B.S., 1955, Florida; D.V.M., 1960, Auburn; Ph.D., 1967, Iowa 
State. 
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O'BRIEN, PETER C., Assistant Professor of Statistics. B.S., 1965, 
Pennsylvania; M.S., 1968, Ph.D., 1970, Iowa State. 
O'CONNOR, CARL W., Assistant Professor of Economics. B.S., 1968, 
California Polytechnic (Pomona); M.S., 1972, Massachusetts; Ph.D., 1974, 
Oregon State. 
O'OONNELL, R. MIKELL, Assistant Professor of Education; Associate 
Dean of Students. B.A., 1963, Colorado; Ph.D., 1973, Maryland. 
O'DRISCX>LL, GERALD PATRICK, JR., Assistant Professor of Economics. 
B.A., 1969, Fordham, M.A. , 1971 , Ph.D., 1974, U.C.L.A; 
OGG, WAU.ACE E., Professor Emeritus of Economics. B.S. , 1931, M.S. , 
1944, Iowa State; M.A., 1948, Ph.D., 1949, Chicago. 
Olll.SEN, EDWARD H., Professor Emeritus of Engineering Mechanics. 
B.S., 1926, C.E., 1936, Iowa State. 
OKIISIIl, TIIEOOORE H., Associate Professor of Mechanical Engineering. 
B.S., 1960, M.S., 1963, Ph.D., 1965, Iowa State. 
OIDEHOEFf, ARTHUR. E., Assistant Professor of Computer Science. 
B.A., 1957, M.S., 1959, Oklahoma State; Ph.D., 1970, Purdue. 
OLORUNSOLA, VICTOR A., Associate Professor of Political Science. 
B.A., 1963, Friends; M.A., 1964, Ph.D. , 1967, Indiana. 
OLSEN, GRACE E., Assistant Professor of Institution Management. B.S. , 
1935, Iowa State; M.S. , 1953, Washington. 
OLSEN, MICHAEL D., Assistant Professor of Institution Management. 
B.A., 1967, M.B.A., 1973, Michigan State. 
OLSON, CLIFFORD G., Assistant Physicist, Ames Laboratory - USAEC. 
B.S., 1964, Hamline; Ph.D., 1970, Iowa State. 
OLSON, DAVID M., Instructor; Continuing Education Coordinator, 
Engineering Extension. B.S. , 1969, Iowa State. 
OLSON, GOROON, Instructor in Agricultural Engineering. B.S., 1970, 
North Dakota State. 
OLSON, JEAN E., Assistant Professor of Landscape Architecture. B.S., 
1957, Iowa State. 
OLSON, PHYLIJS J., Associate Professor of Food and Nutrition. B.S., 
1949, Iowa State; M.S. , 1953, Cornell University. 
ORK, MARGARET H., Associate Professor; Head, Order Department, 
Library. B.A., 1947, Monmouth; B.L.S., 1948, Wisconsin. 
OSBORN, WAYNE S., Assistant Professor of History. B.A., 1959, 
Simpson; M.A., 1963, Ph.D. , 1970, Iowa. 
OSfENOORF, WAYNE 0., Associate Professor of Computer Science; 
Director of Administrative Data Processing Center. B.S., 1960, Iowa State. 
OSTENSON, JEROME E., Assistant Physicist, Ames Laboratory -
USAEC. B.A., 1962, Concordia; M.S. , 1969, Iowa State. 
O'TOOLE, JAMES J., Associate Professor of Veterinary Pathology, 
Veterinary Medical Diagnostic Laboratory and Institute for Atomic 
Research. B.S., 1943, M.S. , 1949, Utah State; Ph.D., 1954, Cornell. 
OTIE, JOHN A., Adjunct Instructor in Economics. B.S., M.S., 1974, 
Illinois. 
QUI.MAN, OIARLES S., Professor of Civil Engineering. B.S., 1955, Ph.D., 
1963, Iowa State. 
OlITKA, DARRYLL E., Associate Professor of Cell Biology. B.S., 1951, 
San Diego State College; M.A., 1959, Ph.D., 1962, California (Berkeley). 
OVERTON, OIARLES THOMAS, Associate Professor of Architecture. B. 
Arch. 1964, Iowa State; M.S., 1966, Columbia. 
OWEN, OIARLES V., Assistant Metallurgist, Ames Laboratory - USAEC. 
A.B., 1952, Simpson. 
OWENS, JOHN C., Assistant Professor of Entomology. B.A., 1966, West 
Texas State; M.S., 1969, Texas Tech. , Ph.D., 1971, Iowa State. 
OWINGS, WILLIAM J., Professor of Animal Science. B.S., 1953, M.S., 
1958, Ph.D., 1960, Iowa State. 
PADOOCK, MATITE P., Professor Emeritus of Home Economics Educa-
tion. B.S., 1919, Washington State; M.A., 1931, Ph.D., 1945, Chicago. 
PACKER, R. ALLEN, Professor of Veterinary Microbiology and Preventive 
Medicine and Head of the Department; Clarence Hartley Covault Dis-
tinguished Professor in Veterinary Medicine. B.S., D.V.M, 1940, M.S., 
1942, Ph.D., 1947, Iowa State. 
PADY, OONAID S., Assistant Professor; Reference Librarian, Library. 
A.B. , 1959, Kansas; M.S., 1962, Kansas State Teachers. 
PALMER, ESTHER G., Assistant Professor of Veterinary Anatomy, 
Pharmacology, and Physiology. B.A., 1966, Ohio Wesleyan; Ph.D., 1970, In-
diana. 
PALMER, RAYMOND C., Professor of English. B.S.Ed., 1936, A.M., 1938, 
Oklahoma; Ph.D., 1946, Indiana. 
PALMER, PAUL E., Assistant Metallurgist, Ames Laboratory--USAEC. 
B.S., 1954, South Dakota State. 
PALMER, REID G., Assistant Professor of Agronomy. B.S.A., 1963, Toron-
to (Canada); MS. , 1965, Illinois; Ph.D., 1970, Indiana. 
PALMQUIST, ROBERT C., Associate Professor of Geology. AB., 1960, 
Augustana (Rock Island); Ph.D., 1965, Wisconsin. 
PALS, OOUGLAS A., Instructor in Farm Operation. B.S., 1968, Iowa State. 
PARIC, LEROY H., Assistant Professor of Industrial Engineering. B.A., 
1959, Nebraska; M.S., 1970, Iowa State. 
PARKER, G. BRENT, Associate in Agricultural Engineering. B.S.AE., 
1968, Iowa State. 
PARICS, BURL A., Associate Professor of Urban Planning. B.S., 1950, Iowa 
State. 
PARICS, GERALD A., Associate Professor of Education. B.S., 1948, MEd., 
1951, Nebraska; Ed.D. , 1969, Wayne State. 
PARRISH, FREDERICK C., JR., Associate Professor of Animal Science; 
Associate Professor of Food Technology. B.S., 1959, MS., 1960, Ph.D., 
1965, Missouri. 
PATTEE, PETER A., Professor of Bacteriology. B.S., 1955, Maine; MS., 
1957, Ph.D., 1961 , Ohio State. 
PATTEN, LAWTON M., Professor of Architecture. B.F.A, 1928, 
Washington; B.Arch., 1933, Columbia. 
PATTERSON, JOHN W., Associate Professor of Metallurgy: Associate. 
Ames Laboratory-USAEC: Principal Investigator. Engineering Research 
Institute. B.E.M .. M.S .. 1962. Ph.D .. 1966. Ohio State. 
PATTERSON, RALPH E., JR., Professor of Civil Engineering and Director, 
Engineering Extension. B.S., 1946, Iowa State. 
PAUL, KATHERINE S., Instructor in Physical Education. B.S., 1965, Ball 
State; M.S., 1969, Indiana State. 
PAULSEN, ARNOID, Professor of Economics. B.S., 1951, Ph.D., 1959, 
Iowa State. 
PAVLAT, JOHN R., Assistant Professor of Electrical Engineering. B.S., 
1955, South Dakota School of Mines and Technology; MS., 1961, Iowa 
State. 
PEAKE, E. JAMES, JR., Assistant Professor of Mathematics. B.S., 1960, 
M.S., 1962, Ph.D., 1963, New Mexico State. 
PEARCE, R. BRENT, Associate Professor of Agronomy. B.S., 1963, 
California (Davis); M.S. , 1965, Ph.D., 1967, Virginia Polytechnic. 
PEARSON, PATRICIA B., Instructor in English. B.S., 1963, M.S., 1968, 
Iowa State. 
PEARSON, PIIlLLIP T., Professor of Veterinary Clinical Sciences; 
Professor of Biomedical Engineering; Dean of the College of Veterinary 
Medicine; Director of the Veterinary Medical Research Institute. D.V.M, 
1956, Ph.D., 1962, Iowa State. 
PEASE, DAMARIS, Professor of Child Development; Mary B. Welch Dis-
tinguished Professor in Home Economics. B.S., 1944, M.S., 1946, Ohio 
State; Ph.D., 1953, Cornell. 
PEDERSEN, JOHN H., Professor of Agricultural Engineering. B.S., 1951 , 
Cornell; M.S., 1952, Ph.D., 1955, Iowa State. 
PEDIGO, LARRY P., Associate Professor of Zoology and Entomology. B.S., 
1963, Fort Hays State; M.S., 1965, Ph.D., 1967, Purdue. 
PEET, LOUISE J., Professor of Family Environment. B.A., 1908, M.A., 
1911, Wellesley; Ph.D., 1929, Iowa State. 
PEGLAR, GEORGE W., Professor of Mathematics. B.S., 1942, Central Mis-
souri State; S.M .. 1949, Chicago; Ph.D., 1953, Iowa. 
PELLEGRENO, OOMINICK D., Associate Professor of Education. B.M, 
1958, A.M., 1959, Michigan; Adv. Cert., 1964, Illinois; Ed.D., 1968, Toledo. 
PENDRY, STEPHEN R., Associate, Biomedical Communications. B.S., 
1969, Iowa State. 
PERDUE, ALBERT M., Assistant Professor; Social Sciences Bibliographer, 
Library. B.A., 1961, Texas; M.A., 1968, M.L.S., 1968, Indiana. 
PERDUE, JUDY C., Instructor; Head, Gifts and Exchange Section, Library. 
B.A., 1967, Indiana; M.A., 1970, Iowa. 
PERKINS, DANIEL J., Instructor in Speech. B.S., 1967, Wisconsin State 
(Stevens Point); M.S., 1968, Soutbem Illinois. 
PERKINS, ELIZABETH J., Instructor, Assistant Extension Editor, 
Cooperative Extension Service. B.J., 1969, Missouri; MA, 1971 , Iowa. 
PESEK, JOHN T., JR., Professor of Agronomy and Head of the Depart-
ment. B.S., 1943, M.S. , 1947, Texas A and M; Ph.D., 1950, North Carolina 
State. 
PETERS, LEO C., Associate Professor of Mechanical Engineering. B.S., 
1953, Kansas State; M.S. , 1963, Ph.D., 1967, Iowa State. 
PETERS, RONAID H., Professor of Psychology. B.A., 1960, M.A., 1962, 
Ph.D., 1963, lowa. 
PETERSEN, JACK S., Associate Professor of Engineering Mechanics. B.S., 
1948, M.S., 1951 , Colorado State. 
PETERSEN, MICHAEL K., Assistant Professor of Zoology and En-
tomology. B.S., 1964, M.S., 1966, Ph.D., 1970, Michigan State. 
PETERSEN, NEVA M., Professor Emeritus of Applied Art. B.S., 1930, 
M.S. , 1947, Iowa State. 
PETERSON, DAVID A., Assistant Professor of Architecture. B.Arch. , 1968, 
M.Arch. , 1973, Iowa State. 
PETERSON, DAVID, Professor of Metallurgy; Senior Metallurgist, Ames 
Laboratory-USAEC. B.S., 1947, Ph.D., 1950, Iowa State. 
PETERSON, DEAN E., Instructor in Veterinary Clinical Sciences. D.V.M., 
1974, Minnesota. 
PETERSON, ELDEN E., LT, USN. Instructor in Naval Science. B.A., 1969, 
Sacramento. 
PETERSON, FRANQS C., Associate Professor of Physics; B.S. , 1964, 
Rensselaer Polytechnic; Ph.D., 1968, Cornell. 
PETERSON, PAUL W., Professor of Aerospace Engineering; Associate 
Dean of Engineering; Director of Engineering Research Institute. B.S. , 1946, 
M.S., 1948, Ph.D., 1957, Iowa State.· 
PETERSON, PETER A., Professor of Agronomy; Professor of Genetics. 
B.S., 1947, Tufts; Ph.D., 1953, Illinois. 
PETERSON, SARA R., Assistant Professor; Veterinary Medical Libl<llian. 
Library. B.A .. 1947, Vassar; M.S., 1955, Illinois; M.A., 1971. Iowa. , 
PETERSON, VERA J., Assistant Chemist, Ames Laboratory-USAEC. B.S., 
1957, South Dakota State. 
PHENEGER, RICHARD P., Assistant Professor of Speech. B.A., 1961, 
Denison; M.A., 1963, Miami (Ohio). 
PIDLUPS, LARRY D., Assistant Professor of Architecture. B.A., 1969, 
B.Arch. , 1969, Arkansas; M.Arch., 1970, Michigan. 
PHYE, GARY D., Associate Professor of Psychology; Associate Professor of 
Education. B.A. , 1964, M.A. , 1965, Wichita State; Ph.D., 1970, Missouri . 
PICKETT, BETHEL S., Professor of Horticulture. B.S.A. . 1904, Toronto 
(Canada); M.S., 1906, Illinois. 
PICKETT, MARY&, Professor of Farrlily Environment: B.S., 1944, M.S. ,-
1951 , Tennessee; Ph.D., 1958, Iowa State. 
PIER, AU.AN C., Professor of Veterinary Microbiology and Preventive 
Medicine. B.S., 1951, D.V.M., 1953, Ph.D., 1960, California. 
PIERCE, KAY S., Instructor in Veterinary Pathology. B.S., 1964, Iowa 
State. 
PIERRE, WIU.IAM H., Professor Emeritus of Agronomy. B.S., 1921 , M.S., 
1923, Ph.D., 1925, Wisconsin. 
PIERSON, BION L., Associate Professor of Aerospace Engineering. B.S., 
1961 , M.S., 1963, Iowa State; Ph.D., 1967, Michigan. 
PIGOZZI, DON L., Associate Professor of Mathematics. A.B. , 1959, M.A., 
1964, Ph.D., 1970, California, (Berkeley). 
PINNEY, L. E., Associate Professor of Physics. AB., 1925, A.M. , 1927, 
Missouri; Ph.D., 1942, Chicago. 
PINTER, TIIOMAS G., Assistant Mathematician, Ames Laboratory-
USAEC. B.S., 1964, Alma; Ph.D. , 1971, Iowa State. 
PLETCHER, RICHARD H., Associate Professor of Mechanical Engineer-
ing. B.S. , 1957, Purdue; M.S., 1962, Ph.D. , 1966, Cornell. 
POHL, RICHARD W., Professor of Botany; Curator of the Herbarium. B.S., 
1939, Marquette; Ph.D., 1947, Pennsylvania. 
POHM, ARTIIUR V., Professor of Electrical Engineering; Anson Marston 
Distinguished Professor in Engineering. B.E.S. , B.E.E. , 1950, Penn; M.S., 
1953, Ph.D. , 1954, Iowa State. 
POLLAK, EDWARD, Professor of Statistics; Professor of Genetics. B.S., 
1954, Cornell; M.S. , 1956, North Carolina State; Ph.D., 1964, Columbia. 
POLLARD, M LARUE, Associate Professor of Journalism and Mass Com-
munication. B.S., 1953, Oklahoma State; M.S .. 1960. Ph.D. , 1972, 
Wisconsin. 
POLSTER, NANCY, Associate Professor of Applied Art. B.S., 1960, Iowa 
State; M.S., 1964, Syracuse. 
PONDER, WENDELL W., Instructor in Statistics. B.A., 1972, M.S .. 1974, 
Mississippi State. 
PORTER, ARTIIUR R., Professor Emeritus of Animal Science. B.S., 1931. 
Iowa State; M.S., 1939, Minnesota. 
PORTER, MAX L., Assistant Professor of Civil Engineering, B.S. , 1965. 
M.S., 1968, Ph.D. 1974, Iowa State. 
POST, ROBERT E., Professor of Electrical Engineering. B.S., 1958, M.S .. 
1960, Ph.D. , 1962, Iowa State. 
POTGIETER, FANNIE, Professor Emeritus of Textiles and Clothing. B.A. . 
1922, Iowa: M.A. , 1928, Washington. 
POTGIETER, LEON N.D., Assistant Professor of Veterinary Microbiology 
and Preventive Medicine. B.V. Sc. , 1964, Pretoria (South Afri ca); M.S., 
1970, Ph.D. , 1974, Iowa State. 
POTTER, AU.AN G., Professor of Electrica l Engineering; Professor of 
Biomedical Engineering. B.S .. 1955, Kansas State; M.S .. 1959, Ph.D. . 1966, 
Iowa State. 
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POUNDS, RUSSELL G., Assistant Professor of Economics. B.S., 1957, 
Central State (Ohio); M.S. , 1970, Iowa State. 
POWELL, EDWIN C., Assistant Professor of Zoology. B.A., 196'3, Chico 
State; M.S. , 1965, Florida State; Ph.D., 1971, Tulane. 
POWELL, JACK E., Professor of Chemistry; Senior Chemist, Ames 
Laboratory-USAEC. B.S., 1943, Monmouth; Ph.D., 1952, Iowa State. 
POWERS, DONALD W., Associate Professor of Veterinary Pathology. B.S., 
1953, South Dakota; M.D., 1960, Wisconsin. 
POWERS, EDWARD A., Associate Professor of Sociology. B.A., 1962, 
Alma; M.A., 1965, Indiana; Ph.D., 1968, Ohio State. 
POWERS, RODERICK D., Assistant Professor of Industrial Administra-
tion. B.S., 1952, Colorado State; M.S. , 1960, Colorado. 
POWERS, RONALD C., Professor of Family Environment; Professor of 
Sociology; Assistant Director of Agriculture and Home Economics Experi-
ment Station; Director of North Central Rural Development Center. B.S., 
1957, M.S .. 1960, Ph.D., 1963, Iowa State. 
PRESCOTT, JAMES R., Professor of Economics. B.A., 1957, California 
(Berkeley); M.A., 1960, Ph.D. , 1964, Harvard. 
PRESTEMON, DEAN R., Associate Professor of Forestry. B.S., 1956, Iowa 
State; M.S. , 1957, Minnesota; Ph.D., 1966, California. 
PRESTON, KENNETH S., Professor of Veterinary Clinical Sciences. 
D.V.M., 1940, Iowa State. 
PREYER, PRINCE, JR., Instructor in Agricultural Engineering. B.S., 1958, 
Alabama A & M; M.Ed. , 1970, Tuskegee. 
PROMNITZ, LAWRENCE C., Assistant Professor of Forestry. B.S., 1967, 
Southern Illinois; M.S., 1970, Ph.D. , 1972, Iowa State. 
PUHL, JACQUELINE L., Assistant Professor of Physical Education. A.B., 
1961 , Hillsdale; M.S. , 1965, Southern Illinois; Ph.D., 1972, Kent State. 
PULSIFER, ALLEN H., Associate Professor of Chemical Engineering. B.A. , 
1958, Dartmouth; M.S., 1960, Ch.E., 1961 , Massachusetts Institute of 
Technology; Ph.D., 1965, Syracuse. 
PURSEY, DEREK L., Professor of Physics; B.S., 1948, Ph.D. , 1952, 
Glasgow (Scotland). 
PYTUK, BETIT, Instructor in English. B.S., 1960, Indiana; M.A., 1972, 
George Washington. 
PYTUK, EDWARD C., Instructor in Industrial Education. B.S. , 1972, 
M.A. , 1973, Maryland . 
QUINN, LOYD Y., Professor of Bacteriology. B.S., 1941, M.S. , 1947, Ph.D., 
1950, Purdue. 
RAGOUZEOS, LEONARD, Instructor in Applied Art. B.F.A., 1969, City 
College of New York; M.F.A., 1974, H.H. Lehman, Bronx, NYC. 
RAHMAN, MUSHTAQ-UR, Associate Professor of Geography. B.A., 1953, 
M.A. , 1955, Karachi; Ph.D., 1960, Louisiana State. 
RAIKES, HELEN H., Instructor in Child Development. B.S., 1966, Iowa 
State; M.S. , 1968, California (Davis). 
RAIKES, RONALD, Assistant Professor of Economics. B.S., 1965, Iowa 
State; Ph.D., 1970. California. 
RAMSEY, FRANK K., Professor of Veterinary Pathology and Head of the 
Department; Clarence Hartley Covault Distinguished Professor in 
Veterinary Medicine. B.S., 1936, Northern State Teachers; M.S. , 1940, Mon-
tana; D.V.M. , 1946, Ph.D .. 1955, Iowa State. 
RANDALL, CHARLES FRANKLIN, III, Adjunct Instructor in Physical 
Education; Athletic Trainer. B.S., 1962, New Mexico State; M.A., 1969, 
ew Mexico Western. 
RASMUSSEN, JORGEN S., Professor of Poli ti cal Science and Chairman of 
Department. A.B .. 1957, Indiana; M.A., 1958, Ph.D., 1962, Wisconsin. 
RAUSSER, GORDON C., Professor of Economics. B.S., 1965, California 
State; M.S., 1968, Ph.D. , 1971 , California (Davis). 
RAWSON, DON C., Assistant Professor of History. B.S., 1958, M.A., 1966, 
Kansas; Ph.D .. 1971 , Washington. 
READ, ALVIN A., Professor of Electrical Engineering. B.S. , 1949, M.S., 
1952, Ph.D., 1960, Iowa State. 
REBERS, PAUL A., Associate Professor of Biochemistry. B.S., 1944, M.S., 
1946, Ph.D., 1953. Minnesota. 
REDICK, RONALD L., Assistant Professor of Education. B.S., 1963, 
Ashland ; M.A. , 1964, Ph.D., 1969, Ohio State. 
REDICK, SHARON S., Assistant Professor of Home Economics Education. 
B.S., 1960, M.A., 1964 Ohio State; Ph.D. , 1974 Iowa State. 
REDMOND, JAMES R., Professor of Zoology and Entomology. B.S., 1949, 
Cincinnati; Ph.D. , 1954, California. 
REECE, WILLIAM 0., Professor of Veterinary Anatomy, Pharmacology 
and Physiology. D.V.M. , 1954, Ph.D .. 1965, Iowa State. 
REEVES, MARJORIE A., Associate Professor; Assistant Director for 
Technica l Services. Library. B.A. , 1956, Chapman; M.L.S. , 1959, California 
(Berkeley). 
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REID, JAMF.S P. , Professor of Physical Education. B.S., 1950, M.A .. 1952, 
Michigan State; Ed.D., 1970, Stanford. 
REILLY, JAMF.S P. , Assistant Professor of Civil Engineering. B.S .. 1956, 
Pennsylvania State; M.S., 1969, Ph.D., 1974, Ohio State. 
REILLY, PETER J., Associate Professor of Chemical and Nuclear Engineer-
ing. A.B. , 1960, Princeton; Ph.D., 1964, Pennsylvania. 
REMELE, CA.ROLE A. , Instructor in Elementary Education. B.S., 1963, 
M.S. , 1970, Drake. 
REY, CARMEN R. , Associate in Food Technology. B.S., 1946, Havana 
(Cuba); M.S., 1968, Iowa State. 
REYNOLDS, JIMMIE HOWARD, Associate Professor of Music; Director of 
Bands. B.M.E .. 1948, Louisiana State; M.M.E., 1949, Michigan. 
REYNOLDS, MARY KAY, Instructor in Applied Art. B.S., 1971 , M.A. , 
1974, Minnesota. 
REYNOLDS, 11IOMAS M., Associate in Economics, Center for 
Agricultural and Rural Development. B.S. , 1971. Iowa State. 
RICHARD, JOHN J. , Assistant Chemist , Ames Laboratory-USAEC. B.S. , 
1954, Loras; M.S., 1958. Iowa State. 
RICHARDS, ROBERT 0 ., Associate Professor of Sociology. B.S., 1957, 
Ohio (Athens); M.A., 1959. Michigan; Ph.D. , 1970, Michigan State. 
RICHTER, WARD R., Associate Professor of Veterinary Pathology. 
D.V.M., 1955, M.S., 1962, Iowa State. 
RIDDICK, JOHN F., Assistant Professor; Head. Serials Department , 
Library. B.A .. 1964, M.A. , 1966, Western Michigan; M.A. , 1969, Michigan. 
RIECK.EN, FRANK F., Professor of Agronomy. B.Sc., 1930, M.Sc., 1934, 
Saskatchewan (Canada); Ph.D .. 1941 , Illinois. 
RIEDESEL, DEAN H., Assistant Professor of Veterinary Anatomy, 
Pharmacology and Physiology. O.V.M .. 1969, Iowa State. 
RIERSON, CLAIR E., Adjunct Instructor in Physica l Education, Head 
Baseball Coach. B.S., 1962, Iowa State. 
RILEY, JOHN N., Assistant Professor of Industrial Education. B.S .. 1955, 
M.Ed., 1965, Oregon State; Ed.D., 1972, Rutgers. 
RILEY, WILLIAM F., Professor of Engineering Mechanics. B.S.M.E. , 1951. 
Carnegie Institute of Technology; M.S., 1958, Illinois Institute of 
Technology. 
RING, STANLEY L., Associate Professor of Civil Engineering. B.S., 1950, 
M.S., 1967, Ph.D., 1973, Iowa State. 
RIPPIE, ELOISE, WRCH., Associate Professor of Family Environment. 
B.S., 1953, Kentucky; M.S. , 1956, Iowa State; J.D., 1970, Louisville. 
ROBB, DAVID D., Professor of Electrical Engineering. B.S .. 1943, M.S., 
1948 , Ph.D., 1964, Kansas. 
ROBB, 11IOMAS A., Associate Professor; Area Director, University Ex-
tension. B.S., 1949, Iowa State; M.B.A., 1964, Iowa. 
ROBERTS, DONALD M., Professor of uclear Engineering. B.S., 1945, 
Alberta (Canada); M.S., 1949, Ph.D., 1953, Purdue. 
ROBERTS, JOHN M., Associate Professor of Landscape Architecture. B.S., 
1961 , California State Polytechnic; M.LA. , 1972, Iowa State. 
ROBERTSON, DONALD S., Professor of Genetics. A.B., 1947, Stanford; 
Ph.D., 1951, California Institute of Technology. 
ROBERTSON, FRED, Assistant Professor of Mathematics. A.B., 1923, 
A.M., 1927, Indiana. 
ROBINSON, JOEL., Professor of Agronomy. B.S., 1916, Oklahoma State; 
M.S., 1918, Ph.D., 1933, Iowa State. 
ROBINSON, SIDNEY K. , Assistant Professor, Design Center. B.Arch. , 
1967, Colwnbia University School of Architecture; Arch.D., 1974, 
University of Michigan. 
ROBINSON, WILU.AM S., Associate Professor of Philosophy. A.B., 1962, 
Yale; Ph.D. , 1966, Indiana. 
ROBOTKA, FRANK, Professor Emeritus of Economics. B.S. , 1915, M.S., 
1921, Wisconsin. 
ROBSON, RICHARD M. , Associate Professor of Biochemistry; Associate 
Professor of Animal Science. B.S., 1964, M.S. , 1966, Ph.D., 1969, Iowa 
State. 
ROBSON, RUTI:I ANN, Assistant Professor of Institution Management. 
B.S., 1952, Iowa State. 
ROBYT, JOHN F., Associate Professor of Biochemistry. B.S .. 1958, St. 
Louis; Ph.D., 1962, Iowa State. 
RODERUCK, CHARWTTE E., Professor of Food and Nutrition; Mary B. 
Welch Distinguished Professor in Home Economics; Associate Dean of 
Home Economics; Assistant Director of Iowa Agriculture and Home 
Economics Experiment Station. B.S., 1940, Pittsburg; M.S., 1942, 
Washington State; Ph.D., 1949, Iowa State. 
ROGERS, DAVID L., Associate Professor of Sociology. B.S. , 1963, M.S., 
1964, Utah State; Ph.D., 1968, Wisconsin. 
ROGERS, GEORGIA J., Instructor in Music. B.M., 1965, M.M., 1970, In-
diana University. 
ROGERS, RODNEY R., Associate in Agronomy. B.S., 1969, Texas Tech; 
M.S., 1970, Kansas State. 
ROGGE, 11IOMAS R., Associate Professor of Engineering Mechanics. 
B.S., 1958, M.S. , 1961 , Ph.D .. 1964, Iowa State. 
ROHACH, ALFRED F., Associate Professor of Nuclear Engineering. B.S .. 
1959, M.S. , 1961. Ph.D .. 1963. Iowa State. 
ROSAUER, ELMER A., Associate Professor of Ceramic Engineering. B.Sc., 
1953, Purdue; Dr.rer.nat., 1957, Bonn (Germany). 
ROSAUER, JOSEPHINE L., Instructor in Child Development. A.B .. 1957, 
Regis; M.S. , 1959, Iowa State. 
ROSE, DIETMAR W., Assistant Professor of Forestry. Diploma, 1968, 
Univ. Freiburg (W. Germany); Ph.D. , 1972, Wisconsin. 
ROSENBERGER, W.S., Associate Professor of Food Technology. B.S .. 
1940, Iowa State. 
ROSENFELD, WUISE M., Professor Emeritus of Home Economics. B.S., 
1928, Iowa State. 
ROSEWELL, PAUL T., Associate Professor of Education. B.S. , 1949, M. 
Ed., 1960, Ed.D. , 1965, Nebraska. 
ROSIN, ROBERT F., Professor of Computer Science. B.S., 1957, 
Massachusetts Institute of Technology; M.S., 1960, Ph.D., 1964, Michigan. 
ROSS, DALE H., Assistant Professor of English. B.A., 1959, M.A., 1962, 
Akron; Ph.D. , 1974. Iowa. 
ROSS, DENNIS K., Associate Professor of Physics. B.S., 1964, California 
Institute of Technology; Ph.D., 1968, Stanford. 
ROSS, PAUL F., Associate in Veterinary Pathology, Veterinary Medical 
Diagnostic Laboratory. B.S. , 1972, Missouri. 
ROSS, RICHARD F., Professor of Veterinary Microbiology and Preventive 
Medicine, Veterinary Medical Research Institute. O.V.M., 1959, M.S. , 1960, 
Ph.D., 1965, Iowa State. 
ROSSMILLER, RONALD L., Instructor in Civil Engineering. B.S.C.E .. 
1955, Purdue; M.S., 1974, Iowa State. 
R011I, FRED W., Associate Professor of Agricultural Engineering. B.S., 
1941, M.S., 1951, Michigan State. 
ROUGVIE, MALCOLM A., Associate Professor of Biophysics. B.S., 1951 , 
M.S .. 1951 , Ph.D. , 1954, Massachusetts Institute of Technology. 
ROUSE, GENE H., Assistant Professor of Animal Science. B.S., 1967, Min-
nesota; M.S. , 1969, Ph.D., 1971 , Iowa State. 
ROWE, SOOIT W., Associate in Agronomy. B.S., 1972, Ohio State; M.S., 
197 4 , Nebraska. 
ROWLEY, WAYNE A. , Associate Professor of Zoology and Entomology. 
B.S., 1960, M.S., 1962, Utah State; Ph.D., 1965, Washington State. 
ROYER, KEITII, Instructor and Supervisor of Fire Service Extension. 
ROY, CHALMER J., Professor of Geology; Dean Emeritus of the College of 
Sciences and Hwnanities. B.A., 1929, M.A., 1930, Missouri; A.M., 1933, 
Ph.D., 1936, Harvard. 
ROY-CHOWDHUR.Y, SHYAMAL, Staff Economist for Center for 
Agricultural and Rural Development. M.S., 1965, Indian Statistical 
Institute, (India); Ph.D., 1974, Iowa State. 
ROZNOY, RICHARD T., Instructor in Music. B.M, 1966, M.M., 1967, 
Michigan. 
RUDI, NORMAN H., Assistant Professor of Architecture. B. of Arch., 
1953, Oklahoma. 
RUDOLPH, WILLIAM 8., Associate Professor of Mathematics; Associate 
Professor of Education. B.A., 1960, Bethany (West Virginia); M.S., 1965, 
Ph.D., 1969, Purdue. 
RUEDENBERG, KLAUS, Professor of Chemistry; Professor of Physics; 
Senior Scientist, Ames Laboratory-USAEC. Abitur., 1938, Gymnasium, 
Bielefeld (Germany); M.S., 1944, Fribourg (Switzerland); Ph.D., 1950, 
Zurich (Switz.erland). 
RUMOLD, RAINER, R., Assistant Professor of Foreign Languages. B.A., 
1968, New Mexico; M.A. , 1969, Ph.D., 1971, Stanford. 
RUNYAN, 11IORA J., Assistant Professor of Food and Nutrition. B.S., 
1961, Idaho; D.Sc., 1968, Harvard. 
RUNYAN, WILLIAMS., Associate Professor of Food and Nutrition. B.S., 
1960, M.S. , 1962, Idaho; D.Sc., 1968, Harvard. 
RUPNOW, ALLAN A. , Assistant Professor of Physical Education. B.S., 
1961 , Wisconsin (La Crosse); M.S., 1968, Illinois; Ph.D., 1972, Utah. 
RUSSELL, GLEN A., Professor of Chemistry; Distinguished Professor in 
Sciences and Hwnanities. B.Ch.E., 1947, M.S., 1948, Rensselaer; Ph.D., 
1951 Purdue. 
RUSSELL, WALLACE A. , Professor of Psychology and Dean of Sciences 
and Hwnanities. B.S., 1944, M.A., 1947, New Hampshire; Ph.D., 1949, 
Iowa. 
RUSSELL, WILBERT A., Professor of Agronomy. B.S.A., 1942, Manitoba 
(Canada); M.S., 1947, Ph.D., 1952, Minnesota. 
RUSSO, JOHN G., Assistant Professor of Construction Engineering. B.S., 
1967, Wisconsin; M.B.A., 1970, Michigan State. 
RUSf, ROBERT E., Associate Professor of Animal Science; Associate 
Professor of Food Technology. B.S., 1951, Wisconsin; M.S., 1954, Michigan 
State. 
RUTTER, RUSSELL K., Assistant Professor of English. B.A, 1964, 
Lawrence; M.A., 1965, Ph.D., 1972, Wisconsin. 
RYAN, MILDRED B., Assistant Professor; Assistant State Leader, Home 
Economics Programs, Cooperative Extension Service. B.S., 1935, M.S., 
1964, Iowa State. 
RYAN, PJilLIP, L., Instructor in Economics. B.S., 1971 , M.S., 1973, Iowa 
State. 
RYAN, STEPHEN 0 ., Assistant Professor of Zoology and Entomology. 
B.S., 1960, Iowa State; M.S., 1968, Massachusetts; Ph.D., 1974, Iowa State. 
SADRI, ZEINAB A., Assistant Professor of Nuclear Engineering. B.S., 
1966, Alexandria (Egypt); M.S., 1969, Ph.D. , 1972, Wisconsin. 
SACCOPOULOS, CHRISTOS A.A., Assistant Professor of Architecture. 
B.Arch., 1966, M.Arch. , 1974, Iowa State. 
SADANAGA, KIYOSID, Professor of Genetics. B.S., 1942, Hawaii; M.S., 
1951, Ph.D., 1955, Iowa State. 
SADANAGA, WURDES T., Assistant Chemist, Ames Laboratory-
USAEC. B.S., 1954, Philippines; Ph.D., 1959, Iowa State. 
SADDLER, JANE, Professor Emeritus of Textiles and Clothing. B.Ed., 
1933, Illinois State; M.S., 1945, Iowa State. 
SAGE, CHARLES R., Assistant Professor; Lead Systems Analyst, Library 
and Computation Center. B.S., 1960, Fairleigh Dickinson. 
SAMPSON, EARLDINE R., Instructor in Elementary Education. B.A., 
1950, Northern Iowa; M.S., 1954, Drake. 
SAMUELS, ROBERT L., Associate Professor of Electrical Engineering. 
B.S., 1959, M.S., 1960, Ph.D. , 1963, Iowa State. 
SANDERS, C. GORDON, Professor of Freshman Engineering. B.A, 1947, 
Northern Iowa; M.A., 1949, Colorado State. 
SANDERS, WALLACE W ., JR., Professor of Civil Engineering. B.C.E., 
1955, M.Engr., 1973, Louisville; M.S., 1957, Ph.D., 1960, Illinois. 
SANDERSON, DONALD E., Professor of Mathematics. B.A, 1949, Cornell 
College; M.S. , 1951, California Institute of Technology; Ph.D., 1953, 
Wisconsin. 
SARAPIN, MARVIN I., Instructor in Industrial Education. B.S., 1970, 
M.S., 1973, State University College, Buffalo. 
SARCJIEIT, ALVIE M., Associate Professor of Industrial Education. B.S., 
1938, Northern Iowa; M.S. , 1950, Iowa State. 
SATTLER, JOHN C., Instructor in Speech. B.A, 1962, M.A., 1963, 
Michigan; Ph.D. , 1970, Northwestern. 
SAUER, SANDRA S., Instructor; Career Counseling, Placement Director, 
Home Economics. B.S., 1963, M.S., 1974, Iowa State. 
SAUL, ROBERT A., Associate Professor of Agricultural Engineering. B.S., 
1950, California (Los Angeles); M.S., 1960, Iowa State. 
SAYRE, CARL J., Assistant Professor of Freshman fa1gineering. B.S., 1949, 
M.S., 1965, Iowa State. 
SCHAFER, JOHN W ., JR., Associate Professor of Agronomy. B.S., 1959, 
Ph.D., 1968, Michigan State; M.S. , 1960, Kansas State. 
SCHAFER, ROBERT B., Associate Professor of Sociology. B.S. , 1965, 
Utah; M.S., 1967, Iowa State; Ph.D., 1971, Pennsylvania State. 
SCHALLER, FRANK W., Professor of Agronomy. B.S., 1937, Wisconsin; 
M.S., 1940, Ph.D., 1948, West Virginia. 
SCIIlLLElTER, JUUAN C., Professor Emeritus of Horticulture. B.S. , 
1922, Clemson; M.S., 1923, Ph.D., 1930, Iowa State. 
SCIIlLLING, KEVIN, Instructor in Music. A.B., 1969, Southern California; 
M.M., 1971, Indiana. 
SCHLOERKE, WALLACE C., Professor of Education; Coordinator, Student 
Teaching. A.B., 1947, M.S., 1950, Ed.Spec., 1962, Ed.D., 1964, Michigan. 
SCHMERR, LESTER W., Associate Professor of Engineering Science and 
Mechanics. B.S., 1965, Massachusetts Institute of Technology; Ph.D., 1970, 
Illinois Institute of Technology. 
SCHMIDT, FREDERICK A., Metallurgist, Ames Laboratory-USAEC. B.S., 
1951, Xavier. 
SCHMIDT, HARRY J., Professor Emeritus of Physical Education. B.S., 
1925, Iowa State; M.A., 1939, Iowa. 
SCHMIDT, STEFFEN W., Instructor in Political Science. B.A. , 1965, 
Rollins; M.A., 1967, Ph.D., 1973 Columbia. 
SCHMITT, WILIJAM M., Associate; University Publications Editor, In-
formation Service. B.S., 1964, Wisconsin. 
SCHNEIDER, HAROLD C., Instructor in Industrial Administration. B.A. , 
1968, Albion; M.A.S., 1973, GP.A. , 1973, Illinois. 
SCHNEIDER, LEO R., Professor of Physical Education. B.S., 1949, Iowa 
State; M.S., 1950, Washington State. 
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SCHOGREN, JANICE A., Instructor, Library; Government Documents 
Librarian. B.S., 1968, Iowa State; M.A. , 1971 , Iowa. 
SCHOLTES, WAYNE H. , Professor of Agronomy; Professor of Forestry. 
B.S., 1939, Ph.D., 1951 , Iowa State; M.F., 1940, Duke. 
SCHRAMPFER, WILLIAM H., Professor Emeritus of Industrial Ad-
ministration. B.A, 1926, J.D., 1929, Iowa. 
SCHUG, CHARLES R., Instructor in English. B.A, 1967, City College of 
New York; M.A., 1969, California (Berkeley). 
SCHUSTER, DONALD H., Professor of Psychology; Professor of Computer 
Science. B.S., 1949, Ohio; M.A., 1953, Minnesota; Ph.D. , 1961, Southern 
California. 
SCHWARTZ, FREDERICK, Professor of Foreign Languages. B.A., 1935, 
M.A., 1936, Ph.D., 1948, Iowa. 
SCHWARTZ, JAMES W., Professor of Journalism and Mass Communica-
tion and Head of the Department. B.S., 1941, M.S., 1960, Iowa State. 
SCHWENK, LlLLIAN C., Professor of Education. B.A, 1947, Iowa; M.S., 
1962, Ph.D., 1966, Iowa State. 
SCHWIEDER, DOROTIIY, Instructor in History. B.A., 1955, Dakota 
Wesleyan; M.S., 1968, Iowa State. 
SCHWIEDER, ELMER W ., Associate Professor of Family Environment; 
Associate Professor of Sociology. B.A., 1955, Dakota Wesleyan; M.S.W., 
1957, Denver; Ph.D., 1966, Iowa State. 
SCOGGINS, JAMES E., CPT., USA, Assistant Professor of Military 
Science. B.S., 1964, M.S., 1966, Georgia. 
SCOTT, A. DUNCAN, Professor of Agronomy. B.S.A, 1943, Saskatchewan 
(Canada); Ph.D., 1949, Cornell. 
SCOTT, J.T., Professor of Economics. B.A. , 1949, Louisiana Polytechnic; 
M.B.A., 1952, Arkansas; Ph.D., 1957, Iowa State. 
SCOTT, RAY, Associate; Graphics Supervisor, Publications Office. B.A., 
1950, Cumming School of Art. 
SCOTT, NORMAN A., Assistant Professor of Psychology and Counseling 
Psychologist, Student Counseling Service. B.S., 1965, Bucknell ; M.A., 1967, 
Temple; Ph.D., 1971 , Maryland. 
SCOTT, THOMAS M., Associate Professor of Electrical Engineering. B.S., 
1953, Maryland; M.S., 1958, Ph.D., 1962, Wisconsin. 
SCOTT, TOM E., Professor of Metallurgy; Senior Metallurgist, Ames 
Laboratory-USAEC. B.S., 1956, M.S., 1958, Ph.D., 1962, Case. 
SCOUTEN, DONALD C., Associate Professor of Electrical Engineering. 
B.S., 1958, M.S., 1960, Oklahoma State; Ph.D., 1963, Iowa State. 
SCULT, ALLEN M., Instructor in Speech. B.A, 1964, M.A., 1965, 
Pennsylvania. 
SEAGRAVE, RICHARD C., Professor of Chemical Engineering; Professor-
in-Charge, Biomedical Engineering Program. B.S., 1957, Rhode Island; M.S., 
1959, Ph.D., 1961 , Iowa State. 
SEALOCK, FWY W., Assistant Chemist, Ames Laboratory-USAEC. A.B., 
1933, Illinois. 
SEAMAN, ROBERT, Adjunct Instructor in Physical Education. B.S., 1954, 
Kent State; M.A., 1964, Bowling Green State. 
SEATON, VAUGHN A ., Professor of Veterinary Pathology; Head, 
Veterinary Medical Diagnostic Laboratory. B.S., D.V.M., 1954, Kansas State; 
M.S., 1957, Iowa State. 
SEGEBART, ROBERT L., Associate in Agronomy. B.S., 1968, M.S. , 1973, 
Iowa State. 
SEIFERT, BERTHA E., Instructor in Textiles and Clothing. B.S., 1950, 
Cornell ; M.S. , 1970, Iowa State. 
SEIFERT, GEORGE, Professor of Mathematics. A.B., 1942, New York State 
Teachers; M.A .. 1948, Ph.D., 1950, Cornell. 
SEIFERT, KARLE., Professor of Geology. B.S., 1956, Bowling Green; M.S., 
1959, Ph.D., 1963, Wisconsin. 
SELF, H. L., Professor of Amina! Husbandry; Professsor-in-Charge of Out-
lying Experimental Farms. B.S., 1942, Texas A and M; M.S., 1950, Texas 
Technological ; Ph.D., 1954, Wisconsin. 
SENATRA, PIDLLIP T., Assistant Professor in Industrial Administration. 
B.B.A., 1964, GP.A., 1969, M.A., 1969, Iowa. 
SENDLEIN, LYLE V.A., Professor of Earth Science. B.S., 1958, A.M., 1960, 
Washington University; Ph.D., 1964, Iowa State. 
SEROVY, GEORGE K., Professor of Mechanical Engineering; Assistant to 
the Dean, College of Engineering. B.S. , 1948, M.S .. 1950, Ph.D., 1958, Iowa 
State. 
SEVERSIKE, LEVERNE K. , Assistant Professor of Aerospac.e Engineering. 
B.S., 1958, M.S., 1961 , Ph.D., 1964, Iowa State. 
SHADLE, HARRY L., Professor of Industrial Administration. B.S., 1934, 
Simpson; M.A., 1940, Ph.D., 1954, Iowa. 
SHAKESHAFf, ALSTON J., Assistant Professor of Political Science. B.A. , 
1949, M.S., 1962, Colorado. 
SHANABERGER, PAULA, Instructor in Speech. B.A, 1947, Syracuse; 
M.A., 1970, Missouri (Kansas City). 
SHANK, WESLEY I., Professor of Architecture. B.A., 1951, California; 
M.Arch., 1965, McGill. 
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SHANKS, HOWARD R., Associate Physicist, Ames Laboratory---USAEC. 
B.S., 1957, Iowa State; M.S., 1964, South Dakota School of Mines. 
SHAO, PAUL P.W., Assistant Professor of Architecture. B.F.A., 1965, 
Great China Art College (Hong Kong); M.F.A. , 1970, Massachusetts. 
SHARLIN, HAROLD ISSADORE, Professor of History. B.S., 1948, Drexel; 
M.A., 1953, Columbia: Ph.D., 1958, Pennsylvania. 
SHARP, MERRILL KIM, Assistant Professor of Industrial Administration. 
B.A., 1966, M.S., 1968, Brigham Young. 
SHAW, BERTIIA J., Instructor in Textiles and Clothing. B.S., 1965, M.S., 
1971, Iowa State. 
SHAW, KENNETH · C., Assistant Professor of Zoology and Entomology. 
B.S., 1954, Cincinnati; M.S., 1958, Ph.D., 1966, Michigan. 
SHAW, ROBERT H., Professor of Agronomy. B.S., 1941, M.S .. 1942, 
Ph.D., 1949, Iowa State. 
SHAW, SHIRLEY R., Instructor in Child Development. B.S .. 1955, Cincin-
nati; M.A., 1960, F.astern Michigan. 
SHEARER. P.S., Professor of Animal Science. B.S., 1912, M.S., 1928, Iowa 
State. 
SHEARER, ROBERT W., Associate Professor of Chemical Engineering. 
B.S., 1942, Iowa State. 
SHEELER, JOHN 8., Associate Professor of Civil Engineering; Associate 
Professor of Chemical Engineering. B.S., 1950, Ph.D., 1956, Iowa State. 
SHELLEY, JACK, Professor of Journalism and Mass Communication. B.J. , 
1935, Missouri. 
SHELTON, MARYE., Resident in Veterinary Anatomy, Pharmacology and 
Physiology. D.V.M., 1974, Iowa State. 
SHEPHERD, GEOFFREY S., Professor Emeritus of Economics. B.S.A., 
1924, Saskatchewan (Canada); M.S., 1925, Iowa State; Ph.D., 1932, 
Harvard. 
SHERICK, ALBERT M., Associate Professor of Education. B.S., 1952, 
M.S., 1955, Iowa State. 
SHERWOOD, CHARLES H., Associate Professor of Horticulture. B.S., 
1939, Iowa State; M.S., 1941 , Ohio State; Ph.D .. 1957, Michigan State. 
SIIlBLES, EVELYN L., Assistant Professor of Textiles and Clothing. B.S., 
1960, Southwestern Louisiana; M.S., 1961, Iowa State. 
SJilBLES, RICHARD M., Professor of Agronomy. B.S., 1956, Maine; M.S., 
1958, Ph.D., 1961, Cornell. 
SJilDELER, EMERSON W., Professor Emeritus of Philosophy. A.B., 1937, 
Pittsburgh; B.D., 1940, Chicago Theological Seminary; Ph.D., 1948, 
Chicago. 
SJilERS, WREN E., Assistant Engineer, Ames Laboratory---USAEC. B.S., 
1964, Kearney State. 
SJilRES, - MICHAEL G., Associate Professor of Veterinary Clinical 
Sciences. B.V.Sc., 1956, Pretoria (South Africa); M.RCvs., 1970, Royal Dick 
(England); M.S., 1972, Auburn. 
SJilRLEY, TODD W., Assistant Professor of Elementary Education. B.S., 
1943, Phillips; M.S., 1956, Virginia; Ed.D., 1968, Oklahoma State. 
SLAVIK, MICHAEL F., Research Associate, Veterinary Medical Research 
Institute, B.A., 1965, Drake; M.S., 1970, Iowa State. 
SHONROCK, DIANA R., Instructor, Library. B.S., 1969, M.S. 1975, Iowa 
State. 
SHRADER, WILLIAM D., Professor of Agronomy. B.S., 1935, M.A. , 1941, 
Missouri; Ph.D., 1953, Iowa State. 
SHORTER, RAY, Associate in Agronomy. B.Agr. Sc., 1969, M. Agr. Sc., 
1972, Queensland (Australia). 
SHOWERS, WILLIAM B., Assistant Professor of Zoology and Entomology. 
B.S., 1958, Arizona; M.S., 1966, Louisiana State; Ph.D., 1970, Iowa State. 
SHRIVER, CYNTJilA, Associate in Food and Nutrition. B.S., 1968, Mt. St. 
Vincent; M.S., 1971. Iowa State. 
SHOUSE, LEDONNA J., Instructor in Applied Art. B.S., 1967, M.A., 1970, 
Iowa State. 
SHUCK, FRANK 0., Associate Professor of Chemical Engineering; B.S., 
1958, M.S., 1960, Ph.D., 1962, Carnegie. 
SICKLES, ROBERT C., Assistant Professor; Biological Sciences/ 
Agricultural Bibliographer, Library. B.S., 1963, Sterling; M.S., 1966, 
Syracuse. 
SIDLES, PAUL H., Associate Physicist, Ames Laboratory---USAEC. B.A., 
1948, Iowa Wesleyan; M.S., 1951, Iowa State. 
SILET, CHARLES L., Assistant Professor of English. A.B., 1966, Butler; 
M.A., 1968, Ph.D., 1973, Indiana. 
SILLETTO, THOMAS A., Instructor in Agricultural Engineering. B.S., 
1968, M.S., 1971, Iowa State. 
SILVERSTON, STEFAN M., Assistant Professor of Computer Science; 
B.S., 1957, Wayne State; M.S., 1959, Michigan; Ph.D., 1970, Purdue. 
SIMON, BARRY G., Instructor in Statistics. B.S., 1971, Bowling Green; 
M.S., 1974, Iowa State. 
SIMONS, MARR D., Professor of Plant Pathology. B.S., 1949, M.S., 1950, 
Utah State; Ph.D., 1952, Iowa State. 
SIMPSON, WILLIAM R., Instructor in Fire Service E\iucation, Engineer-
ing Extension. 
SINATRA, JAMES B., Associate Professor of Landscape Architecture. 
B.L.A., 1964, Georgia; M.L.A., 1966, Pennsylvania. 
SINGH, RAJENDRA, Assistant Professor of English. B.A., 1960, Agra 
(India); Ph.D., 1973, Brown. 
SINGLETON, DEIDRE A., Instructor in Physical Education. B.S., 1969, 
West Virginia; M.S., 1970, Indiana. 
SINHA, SUNIL K., Professor of Physics. B.A., 1960, Ph.D., 1964, Cam-
bridge (England). 
SJOBAKKEN, JAMES A., Assistant Professor of Industrial Engineering, 
Engineering Extension. B.S., 1960, Creighton; M.S., 1970, Iowa State. 
SKADBERG, J. MARVIN, Associate Professor of Economics. B.S., 1951, 
M.S., 1959, North Dakota State; Ph.D., 1964, Iowa State. 
SKOLD, BERNARD H., Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology. D.V.M., 1942, M.S., 1956, Colorado State; 
Ph.D., 1962, Iowa State. 
SKOPEC, ERIC WM., Instructor in Speech. B.A., 1968, Washington; M.A., 
1972, Iowa. 
SKRDLA, RONALD K., Associate in Agronomy. B.S., 1967, Iowa State. 
SKRDLA, WILLIS H., Professor of Agronomy. B.S., 1941, Nebraska; Ph.D., 
1949, Purdue. 
SLATER, BERNARD J., Associate Professor of Architecture. B.Arch., 
1946, Notre Dame; M.S., 1953, Iowa State. 
SWSS, MARGARET W., Professor Emeritus of Veterinary Pathology. 
B.S., 1923, M.S., 1932, D.V.M., 1938, Iowa State. 
SMALL, GERALD J., Associate Professor of Chemistry; Chemist, Ames 
Laboratory---USAEC. B.Sc., 1963, British Columbia (Canada); Ph.D., 1967, 
Pennsylvania. 
SMAY, TERRY A., Professor of Electrical Engineering. B.S., 1957, M.S., 
1959, Ph.D., 1962, Iowa State. 
SMITH, BRUCE E., Instructor in Applied Art. B.F.A, 1967, M.F.A. , 1971 , 
Michigan State. 
SMITH, CLIFFORD E., Associate Professor of Industrial Engineering; 
Director of Personnel. B.S., 1949, M.S., 1958, Ph.D., 1964, Iowa State. 
SMITH, DONALD P., Associate Professor of Engineering Mechanics. B.S., 
1955, M.S., 1965, Iowa State. 
SMITH, E. MARJORIE, Associate Professor; Cataloger, Library. B.A.: 
1932, Northern Iowa; M.A., 1950, Denver. 
SMITH, FRANCES M., Assistant Professor of Home Economics Education. 
B.S., 1952, Southwestern State (Oklahoma); M.S., 1958, Oklahoma State; 
Ph.D., 1966, Iowa State. 
SMITH, FREDERICK G., Professor of Botany and Plant Pathology and 
Head of the Department. B.S., 1939, Chicago; M.S., 1941, Ph.D., 1943, 
Wisconsin. 
SMITH, GERALD W., Professor of Industrial Engineering. B.S., 1952, 
M.S., 1958, Ph.D., 1961, Iowa State. 
SMITH, JOHN F., Professor of Metallurgy; Senior Metallurgist, Ames 
Laboratory---USAEC. B.A., 1948, Missouri (Kansas City); Ph.D., 1953, Iowa 
State. 
SMITH, JOSEPH C., CAPT, USN, Professor of Naval Science and Head of 
Department. B.S., 1953, United States Naval Academy; M.A., 1964, George 
Washington. 
SMITH, L. GLENN, Associate Professor of Education. B.S., 1960, Abilene 
Christian; M.S., 1963, Trinity University; Ph.D., 1967, Oklahoma. 
SMITH, MALCOLM H., Assistant Professor of Veterinary Microbiology 
and Preventive Medicine, Veterinary Medical Research Institute. D.V.M., 
1962, Minnesota; Ph.D., 1974, Iowa State. 
SMITH, RICHARD J., Assistant Professor of Agricultural Engineering, 
B.Sc., 1962, King's College (London); M.S., 1967, Ph.D., 1971, Iowa State. 
SMITH, THOMAS J., Adjunct Instructor in Physical Education; Assistant 
Basketball Coach. B.S., 1968, Valparaiso; M.S., 1970, Indiana State. 
SMITH, THOMAS K., Associate; Writer-Director, Film Production Unit. 
B.S., 1971, Iowa State. 
SMITH, URSULA, Instructor in Foreign Languages. B.S., 1959, M.S., 1972, 
Iowa State. 
SMYTH, JAY R., Assistant Professor of Ceramic Engineering. B.S., 1961, 
M.S., 1963, Rutgers; Ph.D., 1974, Penn. State. 
SNYDER, ELIZABETH ANN C. Assistant Professor, Library. B.A., 1956, 
California (Davis). 
SNYDER, HARRY E., Professor of Food Technology; Professor of 
Biochemistry. A.B., 1951, California (Berkeley); Ph.D., 1959, California 
(Davis). 
SNYDER, RICHARD D., Assistant Professor of Music; Director, Iowa State 
Center. B.A., 1954, M.A., 1955, Ohio State; Ph.D., 1969, Indiana. 
SODERHOLM, LEO H., Associate Professor of Agricultural Engineering. 
B.S.E.E., 1949, M.S.E.E., 1953, Nebraska; Ph.D., 1971, Iowa State. 
SOHN, CHARLES H., Instructor in English. S.S., 1963, Iowa State; M.A .. 
1969, Iowa. 
SOLOMON, TED J., Associate Professor of Philosophy. B.A. , 1954, 
Macalester; S.T.B., 1957, Boston University; M.A., 1961 , Ph.D. , 1966, 
Chicago. 
SONKA, STEVEN T., Associate in Economics. B.S., 1970, Iowa State. 
SOTO, OSVALDO N., Professor of Foreign Languages. Bach.Let., 1946, 
Col. d. I. Salle (Cuba); Dr. en D., 1951, Habana (Cuba). 
SOULTS, MAURICE W., Professor Emeritus; Cooperative Extension 
Service. S.S., 1930, Iowa State. 
SPALDING, HELEN H., Instructor; Serials Librarian, Library. B.A. . 1972, 
M.A .. 1974, Iowa. 
SPANGLER, MERLIN G., Professor of Civil Engineering. S.S., 1919, C.E., 
1926, M.S. , 1928, Iowa State. 
SPEDDING, FRANK H., Professor Emeritus of Chemistry; Professor 
Emeritus of Metallurgy; Professor Emeritus of Physics; Distinguished 
Professor in Sciences and Humanities; Principal Scientist, Ames 
Laboratory---USAEC. 8.S., 1925, M.S., 1926, D.Sci., 1949, Michigan; Ph.D., 
1929, California; LL.D .. 1946, Drake; D.Sc. , 1956, Case. 
SPEAR, MAYNARD L., Associate Professor of Veterinary Clinical 
Sciences, Veterinary Medical Research Institute. D.V.M. , 1931 , Iowa State. 
SPEER, JOHN F., Associate Professor of English. A.8., 1946, A.M., 1947, 
Oregon; Ph.D., 1950, Chicago. 
SPEER, DORCAS L., Associate; Program Research Specialist. WO! AM-
FM-TV. S.S., 1948. Purdue. 
SPEER, VAUGHN C., Professor of Animal Science. S.S. , 1949, M.S. , 1951. 
Ph.D., 1957, Iowa State. 
SPICER, CARMI N., Associate in Engineering; Industrial Specialist, 
CIRAS. 8.A., 1949, Northern Iowa. 
SPOSITO, VINCENT A., Associate Professor of Statistics. B.A., 1965, 
Sacramento State; M.S .. 1968, Ph.D., 1970, Iowa State. 
SPRAGUE, RICHARD H., Associate Professor of Mathematics. B.S., 1949, 
Maryville; M.A., 1952, Ph.D. , 1961, Kentucky. 
SPAULDING, BRENT W., Associate in Economics. S.S., 1966, Brigham 
Young; M.S., 1968, Utah State. 
SQUIRES, RICHARD, Professor of Industrial Engineering. S.S., 1931. 
Purdue; M.S. , 1932, Yale. 
STADLER, JOAN K., Assistant Professor of Genetics. 8.A., 1951. 
Wellesley; Ph.D. , 1955, Missouri. 
STAHR, HENRY M., Assistant Professor of Veterinary Pathology. 
Veterinary Medical Diagnostic Laboratory. S.S., 1956. South Dakota State; 
M.S. , 1960, Unjon College. 
STANFORD, JOHN L., Professor of Physics; Senior Physicist, Ames 
Laboratory-LJSAEC. S.S., 1960, Texas; Ph.D., 1965. Maryland. 
STANIFORTH, DAVID W., Professor of Botany; Professor of Agronomy. 
B.S.A., 1944. M.Sc .. 1946, Saskatchewan (Canada): Ph.D .. 1949. Iowa State. 
STARLEAF, DENNIS R., Professor of Economics. A.B .. 1959. M.A.. 1960, 
California; Ph.D., 1967, Vanderbilt. 
STARRETT, DAVID P., Associate in Agronomy. S.S. , 1974, Iowa State. 
STASSIS, CONSTANTINE, Assistant Professor of Physics: Associate 
Physicist. Ames Laboratory---USAEC. M.S.. 1961 . Ecole Polytechnique. 
Lausanne (Switzerland): Ph.D.. 1970. Massachusetts Institute of 
Technology. 
STEEL, ARCH, Assistant Professor of Physical Education. S.S.. 1940. 
Bowling Green; M.A .. 1947, Michigan. 
STEINER, ANNE K., Professor of Mathematics. A.B .. 1958. M.A. , 1963. 
Missouri; Ph.D .. 1965. New Mexko. 
STEINER, EUGENE F., Professor of Mathematics. S.S .. 1954. Missouri 
(Rolla): M.A .. 1960, Ph.D .. 1963. Missouri (Columbia). 
STENSLAND, WAYNE A., Assistant Chemist. Ames Laboratory---USAEC. 
S.S .. 1958, M.S., 1961 , Iowa State. 
STEPHENSON, DAVID T., Associate Professor of Electrical Engineering. 
S.S .. 1958. Washington State: M.S .. 1962, Ph.D .. 1965, Illinois. 
STEPHENSON, JAMES A., Professor of Economics. B.A.. 1960. Witten-
berg: M.A .. 1964, Ph.D .. 1965, California. 
STEVENS, JOHN D., Associate Professor of Chemical Engineering. B.S .. 
1960. Clarkson: Ph.D .. 1965. Michigan State. 
STEVERMER, EMMEIT J., Professor of Animal Science. B.S .. 1958. M.S .. 
1960. Ph.D .. 1962. Wisconsin. 
STEWART, CECIL R., Associate Professor of Botany. S.S. , 1958. Illinois; 
M.S .. 1963, Ph.D .. 1967. Cornell. 
STEW ART, ROBERT M., JR., Professor of Computer Science and 
Chairman of the Department: Professor of Electrical Engineering: Professor 
of Physics; Senior Physicist, Institute for Atomic Research; Associate Direc-
tor, Computation Center. S.S., 1945. Ph .D .. 1954, Iowa State. 
STEYN, RUTH, Associate; Associate Experiment Station Editor. B.A .. 
1963. Mount Holyoke: M.S., 1972, Iowa State; Ph.D., 1968, Western 
Reserve. 
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STOCKDALE, DAHLIA A., Assistant Professor of Child Development. 
B.A. , 1953, Northern Iowa; M.S., 1968, Ph.D., 1972, Iowa State. 
STOCKDALE, HAROLD J., Professor of Zoology and Entomology. S.S., 
1958, M.S .. 1959, Ph.D .. 1964, Iowa State. 
STONE, FERNE M., Instructor in Speech. 8.S. , 1970, Iowa State; M.A., 
1974, Northeast Missouri State. 
STONE, STANLEY S., Professor of Biochemistry. B.S., 1950, Loyola 
(Maryland); M.S., 1953, Ph.D. , 1957, Georgetown. 
STONE, VERNON F., Professor of Architecture. B.Arch. , 1948, 
Washington (St. Louis). 
STONEBERG, EVERETT G., Professor of Economics. 8.S. , 1942, M.S., 
1953, Iowa State. 
STRAHAN, ROBERT F., Associate Professor of Psychology; Associate 
Professor of Statistics. 8.A., 1961, Kansas State; Ph.D., 1967, Minnesota. 
STRAIN, JAMES R., Professor of Economics. 8.S. , 1950, M.S., 1955, 
Purdue; Ph.D., 1957, Oregon State. 
STRAND, NORMAN V., Professor Emeritus of Statistics. B.S. , 1934, M.S., 
1935, South Dakota State. 
STRATTON, PAULINE L., Assistant Professor of Applied Art. S.S., 1960, 
Southwest Missouri State; M.F.A., 1965, Drake. 
STRAWN, GEORGE 0., Assistant Professor of Computer Science. 8.A., 
1962, Cornell College; Ph.D., 1969, Iowa State. 
STREETER, PAMELA S., Instructor in Freshman Engineering. B.A .. 1974, 
Iowa State. 
STRIBLING, JOHN W., Associate; Operations Manager, WO! AM-FM. 
STRITZEL, JOSEPH A., Professor of Agronomy. B.S .. 1949, M.S., 1953, 
Ph.D .. 1958, Iowa State. 
STROHBEHN, DARYL R., Assistant Professor of ArumaJ Science. S.S., 
1966, Iowa State; M.S .. 1972, Ph.D. , 1974, Michigan State. 
STROHBEHN, RONALD E., Research Associate, Veterinary Medical 
Research Institute. B.S., 1968, Dana College; M.S., 1970, Creighton 
University. 
STROMER, MARVIN H., Associate Professor of Arumal Science; As-
sociate Professor of Food Technology. S.S., 1959, Ph.D., 1966, Iowa State. 
·STRONG, JOHN R., Assistant Professor of Farruly Environment. S.S., 
1959, Brigham Young; M.S. , 1962, Arizona State; Ph.D., 1974, Oregon 
State. 
STRUSS, ROLAND G., Head, Reactor Engineering, Ames Laboratory-
USAEC. 8.S. , 1953 (Chem.); S.S. , 1957 (Mech E.), Nebraska; M.S., 1965, 
Iowa State. 
STUVE, FREDERICK W., Associate Professor of Aerospace Engineering. 
B.S., 1947. Texas A and M: M.S., 1952, Texas. 
STRUVE, WALTER S., Instructor in Chemistry. A.B .. 1967, Ph.D. , 1972, 
Harvard. 
SUKHATME, BALKRISHNA V., Professor of Statistics. A.B., 1945, M.A. , 
1947, Delhi (India); Ph.D. , 1955, CalHornia (Berkeley). 
SUKHATME, SHASHIKALA B., Assistant Professor of Statistics. B.Sc .. 
1953, B.Sc .. (Hons.) 1954, M.Sc. , 1955, Poona (India); Ph.D., 1960, 
Michigan State. 
SUN, CHANG-TSAN, Associate Professor of Engineering Mechanics. B.S., 
1953. Taiwan; M.S. , 1960, Stevens; Dr. Eng., 1964, Yale. 
SUNDERLIN, EDITH M., Professor Emeritus of Child Development. S.S., 
1924, Iowa State; M.A. , 1931 , Iowa. 
SUTHERLAND, CLAYTON, Associate Professor of Physical Education. 
B.A., 1923, Coe. 
SUTHERLAND, WALTER L., Assistant Physicist, Ames Laboratory-
USAEC. B.S .. 1957. Kansas State Teachers. 
SVEC, HARRY J., Professor of Chemistry; Program Director, Ames 
Laboratory---USAEC. B.S. , 1941 , john Carroll; Ph.D., 1950. Iowa State. 
SWANSON, LYDIA V., Professor Emeritus of Child Development; Mary B. 
Welch Distingillshed Professor in Home Economics. B.S .. 1923, Nebraska; 
M.S .. 1931 . Iowa State. 
SWANSON, PEARL, Professor Emeritus of Food and Nutrition. S.S .. 1916, 
Carleton: M.S .. 1924, Minnesota; Ph.D., 1930, Yale. 
SWEENEY, THOMAS J., Assistant Professor of Industrial Administration. 
B.S., 1968, M.S., 1970, Illinois State; Ph.D .. 1974, Iowa State. 
SWEET, ROGER K., Instructor in Fire Service Education, Engineering Ex-
tension. B.S .. 1962, Oklahoma State; M.S. , 1974, Iowa State. 
SWENSON, CLAYTON A., Professor of Physics; Seruor Physicist and Pro-
gram Director, Ames Laboratory---USAEC. B.S. , 1944, Harvard; Ph.D .. 1949, 
Oxford (England). 
SWENSON, GARY G., Instructor in Economics. B.S., 1971, South Dakota; 
M.S. , 1973. Iowa State. 
SWENSON, MELVIN J., Professor of Veterinary Anatomy. Pharmacology 
and Physiology. D.V.M., 1943, Kansas State; M.S .. 1947, Ph.D., 1950, Iowa 
State. 
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SWENSON, RUSSELL, Associate Professor, Area Director, University Ex-
tension. B.S., 1949, Iowa State; M.S .. 1958, Wisconsin. 
SWIFf, ARTIIUR G., Professor of Music and Head of the Department. 
B.M.E., 1957, M.M. , 1960, Louisiana State; Ph.D. , 1969, lowa. 
SWIFf, CURRAN S., Associate Professor of Electrical Engineering; 
Associate Professor of Biomedical Engineering. B.S., 1962, M.S. , 1964, 
Ph.D. , 1968, Iowa State. 
SWITZER, WILLIAM P., Professor of Veterinary Microbiology and 
Preventive Medicine, Veterinary Medical Research Institute; Associate 
Dean of College of Veterinary Medicine. D.V.M., 1948, Texas A and M; 
M.S., 1951, Ph.D. , 1954, Iowa State. 
SYLWESTER, E. P., Professor of Botany and Plant Pathology. B.A., 1930, 
St. Olaf; M.S. , 1931 , Ph.D. , 1946, lowa State. 
SYMONS, JEROME H., Instructor in Physical Education. B.S .. 1957, 
Illinois State; M.Ed. , 1961 , Illinois. 
TABATABAI, M. AU, Associate Professor of Agronomy. B.S. , 1958, 
Baghdad (Iraq); M.S .. 1960, Oklahoma State; Ph.D .. 1965, Iowa State. 
TAClilBANA, lflDEO, Associate Professor of Botany and Plant Pathology. 
B.S., 1957, California; Ph.D. , 1963, Washington State. 
TAFF, PAUL C., Professor Emeritus of Cooperative Extension Service. 
B.S., 1913. Iowa State; LL.D .. 1949. Loras. 
TAIT, JOHN L., Associate Professor of Sociology. B.S. , 1956, Pennsylvania 
State; M.S .. 1964. Ph.D .. 1970, Iowa State. 
TAKLE, EUGENE S., Assistant Professor of Agronomy; Assistant Professor 
of Meteorology. B.A .. 1966, Luther; Ph .D .. 1971 , Iowa State. 
TALBERT, WILLARD L., JR., Professor of Physics; Senior Physicist and 
Program Director, Ames Laboratory-USAEC. B.A., 1954, Colorado; Ph.D .. 
1960, Iowa State. 
TALBOT, ROSS B., Professor of Political Science. B.A., 1941, Illinois 
Wesleyan; M.A. , 1949, Ph.D., 1953, Chicago. 
TAMASHUNAS, VICTOR M, Professor of Industrial Engineering. B.S. , 
1950, M.S. , 1959, Iowa State. 
TANNEHILL, JOHN C., Associate Professor of Aerospace Engineering. 
B.S., 1965, M.S., 1967, Ph.D., 1969, Iowa State. 
TAUBER, OSCAR E., Professor of Zoology and Entomology; Distinguished 
Professor of Sciences and Humanities. B.S. , 1930, James Millikin; M.S. , 
1932, Ph.D., 1935, Iowa State. 
TAYLOR, HOWARD M., Professor of Agronomy. B.S., 1949, Texas 
Technological ; Ph.D. , 1957, California (Davis). 
TAYLOR, WILLIAM F., Professor of Statistics. B.A., 1943, Ph.D. , 1951 , 
California (Berkeley). 
TEAFORD, JON C., Assistant Professor of History. B.A. , 1969, Oberlin; 
M.A., 1970, Ph.D., 1973, Wisconsin. 
TEDESCO, JOHN L., Instructor in Speech. B.A., 1969, San Luis Rey; M.A., 
1971, California (Northridge); Ph.D., 1974, Iowa. 
THEILE, HAROLD E., Assistant Professor of lndustrial Engineering, 
Engineering Extension. B.S., 1957, M.S. , 1972, Iowa State. 
TIIlBAULT, ROGER E., lnstructor in Zoology and Entomology. B.S. , 
1969, Wisconsin; Ph.D., 1974, Connecticut. 
TIHEM, BARBARA H., Instructor in Music. B.M., 1970, Koln, West 
Germany; M.M. , 1972, Indiana. 
TIIOGMARTIN, CLYDE 0., Associate Professor of Foreign Languages. 
B.A., 1962, M.A., 1964, Kansas; M.A., 1966, Ph.D., 1970, Michigan. 
TIIOMAS, BYRON H., Professor of Biochemistry. B.S., 1922, California; 
M.S., 1924, Ph.D., 1929, Wisconsin. 
TIIOMAS, DENNIS L., Associate in Economics. B.S., 1970, M.S., 1971 , 
Iowa State. 
TIIOMAS, ELVIN E., Instructor in Animal Science. B.S., 1968, M.S., 1974, 
Iowa State. 
TIIOMAS, JAMES A., Assistant Professor of Biochemistry. B.A. , 1960, St. 
Olaf; M.S., 1963, Ph.D .. 1967, Wisconsin. 
TIIOMAS, REX A., Assistant Professor of Computer Science; Assistant 
Professor of Education. B.A. , 1955, Iowa; M.A., 1961, Northern Iowa; Ph.D. , 
1970, Iowa State. 
TIIOMAS; ROBERT W., Professor of Economics. B.A, 1948, Iowa; M.A., 
1951, New Mexico; Ph.D., 1962, Iowa State. 
TIIOMAS, VIRGINIA F., Associate Professor of Home Economics Educa-
tion. B.S., 1936, West Virginia State; M.S., 1949, West Virginia; Ph.D., 
1965, Ohio State. 
TIIOMPSON, GLEN 0., lnstructor; Recreation Specialist, Cooperative Ex-
tension Service. B.S., 1964, Iowa. 
TIIOMPSON, HARVEY E., Professor of Agronomy. B.S., 1947, M.S., 1948, 
Ph.D., 1951, Wisconsin. 
TIIOMPSON, LEON E., Associate Professor; Associate Editor, Cooperative 
Extension Service. B.J., 1950, Missouri; M.S., 1964, Iowa State. 
TIIOMPSON, LOUIS M., Professor of Agronomy; Associate Dean of the 
College of Agriculture. B.S., 1935, Texas A and M; M.S., 1947, Ph.D. , 1950, 
Iowa State. 
TIIOMPSON, WILLIAM H., Professor of Industrial Administration and 
Chairman of the Department. B.S., 1934, Pennsylvania State; M.S., 1939, 
Syracuse; Ph.D .. 1948, Iowa State. 
TIIOMSON, GEORGE W., Professor of Forestry. B.S., 1943, M.S .. 1947, 
Ph.D. , 1956, Iowa State. 
TIFFANY, WIS H., Professor of Botany. B.S. , 1945, M.S., 1947, Ph.D., 
1950, Iowa State. 
TIMM, LEROY C., Professor of Physical Education; Assistant Baseball 
Coach. B.S., 1931 , Minnesota; M.A., 1933, New York University. 
TIMMONS, JOHN F., Professor of Economics; Charles F. Curtiss Dis-
tinguished Professor in Agriculture. B.S. , 1938, M.A., 1939, Missouri; 
Ph.D., 1945, Wisconsin. 
TIPTON, CARL L., Associate Professor of Biochemistry. B.S .. 1954, M.S., 
1957, Nebraska; Ph.D. , 1961, Illinois. 
TOMAN, BETTY L., Professor of Physical Education. B.S., 1948, 
Wisconsin; M.S., 1957, Iowa State. 
TONDRA, RICHARD J., Associate Professor of Mathematics. B.S., 1965, 
Notre Dame; M.S. , 1966, Ph.D., 1968, Michigan State. 
TOPEL, DAVID G., Professor of Animal Science; Professor of Food 
Technology. B.S., 1960, Wisconsin; M.S., 1962, Kansas State; Ph.D., 1965, 
Michigan State. 
TOPOREK, WALTER J., Associate Professor of Architecture. B.Arch., 
1958, Manitoba (Canada); M.Arch., 1963, Pennsylvania. 
TORVIE, JUDITH M., Instructor in Physical Education. B.S., 1966, 
Washington State; M.S., 1970, Indiana. 
TORGESON, DAVID R., Associate Physicist, Ames Laboratory-USAEC. 
B.A., 1958, Luther; M.S., 1960, Iowa State. 
TOSTLEBE, THEODORE 0 ., Associate; Commercial Manager, WOI-TV. 
B.S .. 1948, Northwestern. 
TOW, JERRY L., Instructor in Applied Art. B.S., 1968, M.A., 1970, Iowa 
State. 
TOWN, GEORGE R., Professor of Electrical Engineering; Dean Emeritus of 
the College of Engineering. E.E., 1926, D.Engr., 1929, Rensselaer. 
TOWNSEND, CHARLES E., Assistant Professor of Applied Art. B.F.A., 
1948, M.F.A., 1950, Iowa. 
TOWNSEND, CHARLES L., Professor of Electrical Engineering. B.S., 
1953, Oklahoma; M.S., 1957, Ph.D .. 1963, Iowa State. 
TRAHANOVSKY, WALTER S., Professor of Chemistry. B.S., 1960, 
Franklin and Marshall; Ph.D., 1963, Massachusetts Institute of Technology. 
TRAYLOR, JOSEPH G., Assistant Professor of Physics; Associate 
Physicist, Ames Laboratory-USAEC. B.S., 1964, Asbury; Ph.D., 1971, Ten-
nessee. 
TREDE, LARRY D., Instructor in Economics. B.S., 1965, M.S., 1968, Iowa 
State. 
TRENKLE, ALLEN H., Professor of Animal Science. B.S., 1956, Nebraska; 
M.S., 1958, Ph.D., 1960, Iowa State. 
TRICKEY, KENNETH F., Adjunct Assistant Professor of Physical Educa-
tion; Head Basketball Coach". B.S., 1954, M.A., 1962, Middle Tennessee 
State. 
TRISKA, C. J., Professor of Electrical Engineering. B.S., 1950, M.S .. 1956, 
Ph.D., 1961 , Iowa State. 
TRIVEDI, ROlflT K., Associate Professor of Metallurgy; Metallurgist, 
Ames Laboratory-USAEC. B.Tech., 1960, Indian Institute of Technology 
(India); M.S., 1964, Ph.D., 1966, Carnegie Institute of Technology. 
TROEH, FREDERICK R., Associate Professor of Agronomy. B.S., 1951, 
M.S .. 1952, Idaho; Ph.D .. 1963, Cornell. 
TROXELL, MARY D., Associate Professor of Textiles and Clothing. B.S., 
1931, Iowa; M.S., 1962, New York. 
TSAI, YU-MIN, Associate Professor of Engineering Mechanics. Diploma, 
1957, Taipei lnstitute of Technology (Taiwan); Sc.M., 1962, Tennessee; 
Sc.M., 1964, Ph.D., 1967, Brown. 
TSCHE1TER, MELVIN J., Assistant Chemist, Ames Laboratory-USAEC. 
B.A., 1954, Augustana (Sioux Falls). 
TUCKER, ROBERT M., Adjunct Instructor in Physical Education. B.A., 
1965, Wooster; MS., 1967, Penn State. 
TURNAGE, TIIOMAS W. Professor of Psychology; Associate Dean, 
Sciences and Humanities. B.A., 1958, Ph.D., 1962, California (Berkeley). 
TURNER, NANCY J., Associate in Center for Agricultural and Rural 
Development. B.S., 1971 , Iowa State. 
TWYFORD, CHARLES W., Instructor in English. B.A., 1969, Wake Forest; 
M.S. Ed., 1970, Indiana. 
ULMER, MARTIN J., Professor of Zoology and Entomology; Associate 
Dean, Graduate College. B.S., 1942, M.S., 1943, Ph.D., 1950, Michigan. 
ULRICHSON, DEAN L., Associate Professor of Chemical Engineering; 
Chemical Engineer, Ames Laboratory-USAEC. B.S., 1962, Nebraska; M.S., 
1963, Illinois; Ph.D., 1970, Iowa State. 
UMBACH, DALE E., Instructor in Statistics. B.A., 1972, Cincinnati; M.S., 
1974, Iowa State. 
UNDERHILL, WILLIAM R., Professor of Speech. AB .. 1946, Manchester; 
M.A., 1947, Ph.D., 1955, Northwestern. 
URBANOWICZ, VICTOR, Instructor in English. A.B., 1964, Fairlield; 
M.A., 1966, Marquette. 
UfLEY, SALLY A., Instructor in Economics. B.A., 1971 , Western Ken-
tucky; M.S., 1973, Iowa State. 
VALDES, BERARDO J., Assistant Professor of Foreign Languages. Dr. en 
C. Soc., 1960, Havana (Cuba); M.A., 1968, Roosevelt; Ph.D., 1973, Illinois. 
V ALFELLS, AGUST, Associate Professor of Nuclear Engineering. B. Eng .. 
1957, McGill; S.M., 1959, Massachusetts Institute of Technology; M.S., 
1960, Ph.D., 1962, Iowa State. 
VALLIER, FRED J., Assistant Professor of Speech. B.A., 1959, M.A., 1961, 
University of the Pacific. 
VALLIER, JANEE., Instructor in English. B.A., 1963, Morningside; M.S., 
1969, Iowa State. 
VAN CAMP, ERIC T., Instructor in Music. B.M.E., 1968, Central 
Michigan; M.M., 1973, Colorado. 
VAN DER VALK, ARNOLD G., Assistant Professor of Botany. B.Sc., 1968, 
Windsor; M.Sc., 1970, Alberta (Canada); Ph.D., 1973, North Carolina State. 
VAN DE VOORDE, PIIlLIP E., Assistant Professor; Head, Government 
Documents Department, Library. B.A. , 1958, Bethel; B.D., 1961, Central 
Baptist Theological Seminary; M.A., 1966, Minnesota. 
VAN DE WETERING, HYLKE, Professor of Economics. B.Sc .. 1959, M.A., 
1961, McGill (Canada ); Ph.D., 1964, Iowa State. 
VAN EE, GARY R., Instructor in Agricultural Engineering. B.S., 1970, 
Iowa State. 
VAN FOSSEN, LARRY D., Associate Professor of Agricultural Engineer-
ing. B.S., 1957, M.Voc.Ed., 1963, Iowa State. 
VAN ITEN, HELGA, Instructor in Foreign Languages. B.A. , 1958, Dubu-
que. 
VAN ITEN, RICHARD J., Professor of Philosophy and Chairman of the 
Department. B.A., 1957, Dubuque; M.A., 1961, Ph.D., 1964, Iowa . 
VAN MAANEN, HENRIETTA, Assistant Professor of Home Economics 
Education. B.S., 1959, Iowa State; M.Ed., 1964, Maryland. 
VAN M£fER, DELMAR B., Assistant Professor of Mechanical Engineer-
ing. B.S. (A.E.), 1954, B.S. (M.E.), 1957, M.S., 1958, Missouri. 
VAN METER, WILLIAM G., Associate Professor of Veterinary Anatomy, 
Pharmacology and Physiology. AB., 1955, Knox; B.S., 1963, .Drake; Ph.D., 
1970, Loyola (Chicago). 
VAN PATTEN, JAMES E., Associate, Manager, Media Graphics, Informa-
tion Service. B.A., 1965, Washington; M.F.A., 1968, Michigan State. 
VARNUM, BETTY LOU, Associate; Public Affairs Coordinator, WOI-TV. 
B.A., 1953, Wisconsin; B.S., 1954, Wisconsin State (Platteville). 
VAUGHAN, HARRY C., Assistant Professor of Agronomy; Assistant 
Professor of Meteorology; Associate, Institute for Atomic Research. B.S., 
1955, Florida State; M.S., 1963, Iowa State. 
VAUGHN, RICHARD C., Professor of Industrial Engineering. B.A., 1948, 
Michigan State; M.l.E., 1955, Toledo. 
VERHOEVEN, JOHN D., Professor of Metallurgy; Senior Metallurgist, 
Ames Laboratory-USAEC. B.S. , 1957, M.S., 1959, Ph.D., 1963, Michigan. 
VERKADE, JOHN G., Professor of Chemistry. B.S., 1956, Ph.D., 1960, 
Illinois; M.A., 1957, Harvard. 
VERSER, CAROL J., Instructor in English. B.A. , 1967, William and Mary; 
M.A., 1969, Old Dominion. 
VEI'TER, RICHARD L., Professor of Animal Science. B.S., 1953, M.S., 
1957, Illinois; Ph.D., 1960, Wisconsin. 
VILES, JOSEPH M., Assistant Professor of Zoology. B.A., 1965, Rice; M.S., 
1968. Ph.D., 1969, Tulane. 
VINOGRADE, ANN, Assistant Professor of Foreign Languages. M.A., 
1944, Wisconsin; M.A., 1968, New York University. 
VINOGRADE, BERNARD, Professor of Mathematics; Distinguished 
Professor in Sciences and Humanities. B.S., 1937, City College (CUNY); 
M.A., 1940, Ph.D., 1942, Michigan. 
VOCKE, GARY F., Associate in Economics, Center for Agricultural and 
Rural Development. B.S., 1971, Iowa State. 
VOELKER., DONALD E., Professor of Animal Science; Professor of Dairy 
Science. B.S., 1943, M.S., 1950, Iowa State. 
VOIGT, ADOLF F., Professor of Chemistry; Assistant Director and Reactor 
Division Chief, Ames Laboratory-USAEC. B.A., 1935, Pomona; M.A., 
1936, Claremont; Ph.D., 1941, Michigan. 
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VOLKER, ROGER P., Associate Professor of Education. B.S., 1956, M.S .. 
1963, Ph.D., 1970, Iowa State. 
VOLZ, E. C., Professor of Horticulture. B.S., 1914, Michigan State; M.S., 
1918, Cornell. 
VON WITilCH, BARBARA, Assistant Professor in Foreign Languages. 
B.S., 1958, M.S., 1961 , Ph.D., 1972, Iowa State; M.A. , 1970, Middlebury. 
VONDRA, CARL F., Professor of Geology. B.S., 1956, M.S., 1958, Ph.D., 
1963, Nebraska. 
vonGODANY, URSULA B., Assistant Professor, Humanities Biblio-
grapher, Library. M.A., 1953, Munich, Germany; M.S.L.S. 1959, A.B.D., 
(Case) Western Reserve. 
VON GRABOW, RICHARD H., Associate Professor of Music. B.A., 1955, 
M.A. , 1958, Ball State; D.M.A., 1972, Southern California. 
VOSS, MILO D., Head, Health Physics, Ames Laboratory-USAEC. B.S., 
1949, Iowa State. 
VOSS, REGIS D., Professor of Agronomy. B.S., 1952, M.S., 1960, Ph.D., 
1962, Iowa State. · 
VOORHEES, ROY D., Assistant Professor of Industrial Administration. 
B.S., 1948, Georgetown; M.B.A., 1970, George Washington. 
WADE, GARY I., Associate; Information Assistant, Information Service. 
B.A., 1971 , M.A., 1973, Iowa. 
WADE, JAMES C., Research Economist, Center for Agricultural and Rural 
Development. B.A., 1967, Abilene Christian; M.A., 1970, Texas. 
WAGGONER, DAVID W ., Assistant Professor of Speech; Director of 
Theatre. B.A., 1962, M.A., 1964, Indiana. 
WAGNER, WILLIAM C., Professor of Veterinary Anatomy, Pharmamlogy 
and Physiology, Veterinary Medical Research Institute. DVM., 1956, Ph.D., 
1968, Cornell. 
WALKER, ALBERT L., Professor of English. B.A., 1929, Park; M.A., 1930, 
Ph.D., 1936, Iowa. 
WALKER., HOMER W., Professor of Food Technology. B.S., 1951, 
Pennsylvania State; M.S., 1953, Ph.D., 1955, Wisconsin. 
WALKUP, JOSEPH K., Professor of Industrial Engineering. A.B., B.M.E., 
1932, I.E., 1941 , Ohio State. 
WALLIN, JACK R., Professor of Plant Pathology. B.S., 1939, Ph.D., 1944, 
Iowa State. 
WALLIZE, JOHN A., JR., Assistant Professor; Associate Editor, 
Cooperative Extension Service. B.A. , 1950, Denver, M.S., 1968, Colorado 
State. 
WALSH, TIIOMAS E., Assistant Professor of Institution Management; 
Assistant Director of Residence. B.S., 1953, M.A., 1962, Michigan State. 
WALTER, NEIL F., Associate in Agronomy. B.S., 1973, Abilene Christian. 
WANDLING, DONALD E., Assistant Professor of Mechanical Engineering. 
B.S., 1964, M.S., 1967, Iowa State. 
WARD, IRA J., Associate Professor of Construction Engineering. B.S., 
1950, U.S., Military Academy; M.S., 1955, Iowa State. 
WARMAN, BARBARA JARVIS, Instructor, Home Economics Administra-
tion. B.S., 1949, West Virginia. 
WARMAN, ROY E., Professor of Psychology; Director, Student Counsel-
ing Service. A.B., 1949, West Virginia; M.A., 1950, Ph.D., 1958, Ohio State. 
WARME, WIS NUEHRING, Instructor in Applied Art. B.S., 1968, M.A., 
1972, Iowa State. 
WARNER, CAROL M., Assistant Professor of Biochemistry. B.A., 1966, 
Queens; Ph.D., 1970, University of California, Los Angeles. 
WARNER, DONALD R., Associate Professor of Animal Science. B.S., 
1942, M.S., 1949, Missouri ; Ph.D., 1960, Iowa State. 
WARNER, JAMES L., Assistant Professor; Assistant Director, Information 
Service. A.B., 1948, Michigan. 
WARNER, PIIlLIP M., Assistant Professor of Chemistry. B.A., 1966, 
Columbia; Ph.D., 1970, California, Los Angeles. 
WARNING, MARGARET C., Professor of Textiles and Clothing; Professor 
of Sociology. B.A., 1936, Morningside; B.S., 1944, M.A., 1945, Washington; 
Ph.D., 1956, Michigan State. 
WARREN, DENNIS MICHAEL, Assistant Professor of Anthropology. B.A, 
1964, Stanford; Ph.D., 1974, Indiana. 
WARREN, RICHARD D., Professor of Sociology; Professor of Statistics. 
B.S., 1952, M.S .. 1960, Ph.D., 1965, Iowa State. 
WASS, WALLACE M., Professor of Veterinary Clinical Sciences and Head 
of the Department. D.V.M., 1953, Ph.D., 1961, Minnesota. 
WATKINS, BURTON H., Associate Professor of Industrial Engineering; 
Director of University Flight Service. B.S., 1950, MS., 1969, Iowa State. 
WATSON, CLAIR B., Professor of Applied Art and Head of the Depart-
ment. B.F.A., 1935, Nebraska; M.F.A., 1946, Colorado. 
WATSON, CRAIG G., Instructor in Animal Science. B.S., 1974, Iowa 
State. 
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WATSON, ROBERT C., MAJ., USMC, Instructor in Naval Science. B.S., 
1960, Atlantic Christian. 
WEAVER, JAMES F., Associate Professor of Speech. B.A., 1963, North 
Texas State; M.S., 1964, Syracuse; Ph.D., 1969, Michigan State. 
WEBB, JOHN R., Associate Professor of Agronomy. B.S., 1940, M.S., 1942, 
West Virginia; Ph.D., 1953, Purdue. 
WEBER, THOMAS A., Associate Professor of Physics. B.S., 1956, De Paul ; 
Ph.D. , 1961, Notre Dame. 
WEBER, W. WAYNE, Instructor in Industrial Education. B.S., 1968, M.S., 
1970, Iowa State. 
WEBSTER, HENRY H., Professor of Forestry and Head of the Department. 
B.S., 1952, State University of New York (Syracuse); M.F. , 1956, Ph.D., 
1960, Michigan. 
WECHSLER, LORRAINE, Assistant Professor of Journalism and Mass 
Communication. B.A., 1946, Hunter; M.S., 1947, M.A., 1952, Columbia. 
WECHSLER, MONROE S., Professor of Metallurgy and Chairman of the 
Department; Chief, Metallurgy Division, Ames Laboratory--USAEC. B.S .. 
1944, City College of New York; A.M., 1950, Ph.D. , 1953, Columbia. 
WEDIN, CAROL S., Instructor in Family Environment. B.S. , 1969, M.S. , 
1971, Iowa State. 
WEDIN, WALTER F., Professor of Agronomy. B.S., 1950, M.S. , 1951 . 
Ph.D. , 1953, Wisconsin. 
WEIGLE, JACK L., Professor of Horticulture. B.S. , 1950, M.S. , 1954, 
Purdue; Ph.D. , 1956, Michigan State. 
WEINKEIN, JOHN L., Instructor in Applied Art. B.S., 1969, M.A., 1971 , 
Missouri. 
WEISS, EDWARD W., Associate; Producer, WOl-TV. B.S., 1948, M.S. 
1949, Columbia College. 
WEISS, HARRY J., Professor of Engineering Science and Mechanics and 
Head of the Department; Professor of Mathematics. B.S. , 1947, M.S. , 1949, 
D.Sc., 1951, Carnegie Institute of Technology. 
WEISSKOFF, RICHARD, Associate Professor of Emnomics. B.A., 1964, 
Ph.D., 1969, Harvard. 
WELSHONS, WILLIAM J., Professor of Genetics and Head of the Depart-
ment. A.B., 1949, M.A., 1952, Ph.D., 1954, California. 
WELTHA, DAVID A., Assistant Professor of Family Environment. B.A. , 
1954, St. Olaf; M.A., 1957, Northern Iowa; Ph.D., 1969, Iowa State. 
WENDELL, DENNIS C., Instructor; Cataloger, Library. B.S., 1967, Iowa 
State; M.A., 1969, Iowa. 
WESSEL, ROBERT I., Associate Professor of Political Science. B.S., 1953, 
M.S., 1961 , Iowa State; Ph.D., 1969, Minnesota. 
WEST, JAMES K., Instructor in Veterinary Clinical Sciences. D.V.M., 
1971, Iowa State. 
WHEELER, LYNN E., Instructor in Physical Education. B.S., 1971 , State 
University of New York (Cortland); M.S., 1974, Washington State. 
WHEELOCK, THOMAS D., Professor of Chemical Engineering. B.S., 1949, 
Ph.D., 1958, Iowa State. 
WHIPP, SHANNON C., Professor of Veterinary Anatomy, Pharmacology 
and Physiology. B.S., 1957, D.V.M., 1959, Ph.D., 1965, Minnesota. 
WHITAKER, FAYE P., Assistant Professor of English. A.B., 1963, 
Lakeland; M.A., 1965, Western Michigan; Ph.D. , 1974, Northwestern. 
WHITAKER, JAMES W., Associate Professor of History. B.A., 1960, 
Oberlin; M.S., 1962, Ph.D. , 1965, Wisconsin. 
WHITE, BERNARD J., Associate Professor of Biochemistry. B.S., 1958, 
Portland; M.A., 1961 , Ph.D., 1963, Oregon. 
WHITE, GARY C., Professor of Music. B.M.E., 1959, B.M., 1961, M.M. , 
1964, Kansas; Ph.D. , 1969, Michigan State. 
WHITEFORD, MICHAEL B., Assistant Professor of Sociology and An-
thropology. B.A., 1967, Beloit College; M.A., 1970, Ph.D., 1972, California 
(Berkeley). 
WHITING, LARRY R., Associate; Editor, Center for Agricultural and 
Rural Development and North Central Regional Center for Rural Develop-
ment. B.S., 1962, Iowa State. 
WHITLOCK, HAROLD S., Col., USA, Professor of Military Science and 
Head of the Department. B.S., 1948, University of Alabama; M.B.A., 1962, 
Syracuse. 
WHITMER, JOHN M., JR., Assistant Professor of Political Science. B.A., 
1957, Wisconsin; M.A., 1959, Iowa. 
WHITMORE, RAY E., Associate, Animal Science. B.S., 1958, Iowa State. 
WICKERSHAM, THOMAS W., Professor of Animal Science. B.S., 1941, 
M.S., 1954, Iowa State. 
WIENER, MERLE 0., Professor of Education. B.S., 1938, Northern Iowa; 
M.S., 1950, Iowa State. 
WIGGERS, MARYANNE, Instructor in English. B.A., 1965, Seton Hall; 
M.A. , 1967, Akron. 
WIGGINS, CHARLES W., Professor of Political Science. B.A., 1959, Iowa;· 
M.A., 1963, Ph.D., 1964, Washington (St. Louis). 
WILCOX, LESLIE D., Associate Professor of Sociology. B.A., 1958, Seattle 
Pacific; M.S., 1965, Ph.D., 1968, Colorado State. 
WILDER, DAVID R., Professor of Ceramic Engineering and Head of the 
Department; Engineer, Ames Laboratory-USAEC. B.S. , 1951, M.S., 1952, 
Ph.D., 1958, Iowa State. 
WILDMAN, RurH B., Associate Professor of Botany. A.B., 1946, Mount 
Holyoke; M.S. , 1947, Illinois; Ph.D. , 1969, Iowa State. 
WILDMAN, WILLIAM C., Professor of Chemistry. A.B., 1943, DePauw; 
M.S., 1947, Ph.D. , 1949, Illinois. 
WILEY, JOHN F., Adjunct Instructor in Physical Education. B.A, 1971, 
Pittsburgh. 
WILHELM, HARLEY A., Professor Emeritus of Chemistry; Professor 
Emeritus of Metallurgy; Principal Scientist, Ames Laboratory--USAEC. 
A.B., 1923, LL.D. , 1961. Drake; Ph.D., 1931, Iowa State. 
WILK, MELVIN, Instructor in English. 8.A. , 1962, Montana; M.A., 1966, 
Boston; M.A., 1969, Brandeis. 
WILLETT, RICHARD M., Professor of Electrical Engineering. B.A., 1951, 
Iowa; M.S. , 1956, Ph.D., 1966, Iowa State. 
WILLHAM, RICHARD L., Professor of Animal Science. B.S., 1954, 
Oklahoma State; M.S., 1955, Ph.D., 1960, Iowa State. 
WILLIAMS, DALE R., Associate Professor; Associate Editor, Radio-
Television, Cooperative Extension Service. B.S., 1939, Iowa State. 
WILLIAMS, DANIEL E., Assistant to Division Chief and Associate 
Metallurgist, Ames Laboratory-USAEC; Assistant to Chairman, 
Metallurgy. B.S., 1953, Missouri Valley; M.S. , 1961 , Iowa State. 
WILLIAMS, DAVID L., Instructor in Agricultural Engineering. B.S., 1972, 
M.S., 1973, Missouri. 
WILLIAMS, DAVID L., Associate Professor of Agricultural Education. 
B.S., 1959, Oklahoma State; M.S., 1965, Kansas State; D.Ed., 1969, 
Oklahoma State. 
WILLIAMS, ELSIE K. , Assistant Professor of Textiles and Clothing. B.S., 
1943, Kirksville State Teachers; M.S., 1953, Iowa State. 
WILLIAMS, ERIC, Instructor in Journalism and Mass Communication. 
B.A., 1965, Western Illinois; M.F.A., 1972, Chicago Art Institute. 
WILLIAMS, FRED D., Associate Professor of Bacteriology. B.A., 1960, 
M.S., 1962, Ph.D., 1964, Rutgers. 
WILLIAMS, JOSEPH E., Associate in Economics. B.S., 1965, M.S., 1967, 
New Mexico State. 
WILLIAMS, STANLEY A., Associate Professor of Physics; Physicist, 
Ames Laboratory--USAEC. A.B., 1954, Nebraska Wesleyan; Ph.D., 1962, 
Rensselaer. 
WILLIAMS, SUE E., Instructor in Family Environment. B.S., 1971, New 
Mexico State; M.S., 1974, Iowa State. 
WILLIAMSON, RODNEY HERBERT, Associate; Assistant Sports In-
formation Director, Information Service. B.S., 1972, Iowa State. 
WILLSON, LEE ANNE M., Instructor in Physics. A.B., 1968, Harvard; 
M.A., 1970, Ph.D. , 1973, Michigan. 
WILLSON, STEPHEN J., Assistant Professor of Mathematics. A.B., 1968, 
Harvard; M.A., 1970, Ph.D., 1973, Michigan. 
WILSON, GEORGE P., JR., Professor of Speech; Director of Telecom-
municative Arts. A.B. , 1939, Guilford; M.A., 1941, North Carolina; Ph.D., 
1958, Columbia. 
WILSON, LENNOX N., Professor of Aerospace Engineering. B.A.Sc., 1953, 
M.A.Sc., 1954, Ph.D. , 1959, Toronto .. 
WILSON, RICHARD A., Associate; Manager Film Library, Media 
Resources Center. B.S. , 1960, M.S., 1968, Iowa State. 
WILSON, RICHARD G., Assistant Professor of Architecture. B.A., 1963, 
Colorado; M.A., 1968, Ph.D., 1972, Michigan. 
WILT, ALAN F., Assistant Professor of History. B.A., 1959, DePauw; M.A., 
1960, Ph.D., 1969, Michigan. 
WINAKOR, GEITEL, Professor of Textiles and Clothing; Mary B. Welch 
Distinguished Professor in Home Economics. A.B., 1950, Illinois; M.S., 
1951, Drexel; Ph.D., 1960, Iowa State. 
WING, LARRY D., Associate Professor of Zoology and Entomology. B.S., 
1958, M.S., 1963, Ph.D., 1970, Idaho. 
WINGE, ROYCE K., Assistant Chemist, Ames Laboratory--USAEC. B.S., 
1959, North Dakota State; M.S., 1964, Iowa State. 
WISHART, DONALD J., Instructor; Assistant Editor, Cooperative Ex-
tension Service. B.S., 1962, M.S., 1969, Iowa State. 
WISNER, ROBERT N., Associate Professor of Economics. B.S., 1962, M.S., 
1964, Michigan State; Ph.D. , 1967, Tennessee. 
WOHN, FRED K., Assistant Professor of Physics; Associate Physicist, 
Ames Laboratory--USAEC. B.S., 1962, Louisiana State; M.S., 1964, Ph.D., 
1967, Indiana. 
WOLANSKY, WILLIAM D., Professor of Industrial Education and Head of 
Department. B.S. , 1958, M.A., 1958, Wayne State; Ed.D., 1968, San Jose 
State. 
WOLINS, LEROY, Professor of Psychology; Professor of Statistics. B.A., 
1951 , M.A., 1953, Ph.D., 1956, Ohio State. 
WOOD, SIIlRLEY J., Associate Professor of Physical Education. B.S. , 
1957, M.S., 1959, Indiana; Ph.D .. 1971 , Illinois. 
WOODMAN, WILLIAM F., Assistant Professor of Sociology. B.S., 1968, 
M.A. , 1970, West Texas State; Ph.D., 1972, Oklahoma State. 
WOODS, DAVID G., Assistant Professor of Music. B.M., 1965. Washburn; 
M.M., 1966, Ph.D., 1973, Northwestern. 
WOODS, JAMES E., Assistant Professor of Architecture; Assistant 
Professor of Mechanical Engineering. B.S.M.E., 1962, New Mexico; M.S., 
1971 , Ph.D., 1974, Kansas State. 
WOODWARD, KENNEfH P., Instructor in Fann Operation. B.S .. 1957, 
Panhandle Stale; M.S., 1959, Oklahoma Stale. 
WOOLLEY, DONALD G., Professor of Agronomy. B.S., 1951 , M.S .. 1956, 
Utah State; Ph.D., 1959, Iowa State. 
WRIGHT, CHARLES T., JR., Assistant Professor of Computer Science; 
Senior Systems Analyst, Mathematics and Computer Sciences, Ames 
Laboratory--USAEC. B.A., 1963, M.A.. 1964, Southern Illinois; Ph.D .. 
1970, Iowa State. 
WRIGHT, FRED M., Professor of Mathematics. B.A .. 1944, Denison; M.S .. 
1949, Ph.D., 1953, Northwestern. 
WRIGHT, RIDIARD R., Assistant Professor of English. B.A. . 1955. 
Millikin; M.A., 1956, Southern Illinois. 
WRIGHT, WALLACE, Professor Emeritus of Economics. A.B., 1919, 
Dartmouth; M.A .. 1924, Ph.D., 1930, Stanford. 
WULFEMEYER, K. TIM, Instructor in Journalism and Mass Communica-
tion. A.A. , 1970, Fullerton; B.A .. 1973, San Diego State; M.S .. 1974, Iowa 
State. 
WUNDER, WILLIAM W., Associate Professor of Animal Science. B.S .. 
1958, Iowa State; M.S., 1964, Ph.D .. 1967, Michigan State. 
YARBROUGH, J. PAUL, Associate Professor of Journalism and Mass 
Communication. B.S .. 1960, Georgia; M.S .. 1966. Ph.D., 1968, Iowa State. 
YARGER, DOUGLAS N., Associate Professor of Agronomy: Associate 
Professor of Meteorology: Associate. Institute for Atomic Research . B.S .. 
1959, Iowa State; M.S .. 1962, Ph.D .. 1967. Arizona. 
YATES, NORRIS W., Professor of English. B.A.. 1946, Oregon; M.A .. 
1947. Wisconsin; Ph.D .. 1953. New York. 
YATES, STANLEY M., Associate Professor; Head. Special Collections 
Department. Library. B.A.. 1950. Ohio (Athens); M.A .. 1952. Ph.D .. 1961. 
M.L.S .. 1962. Illinois. 
YEARNS, MARY H., Assistant Professor of Family Environment. B.S .. 
1963, M.S .. 1972, Iowa State. 
YEP, BENJAMIN H., Assistant Professor of Sociology. B.A. , 1957, Ohio 
Wesleyan; M.A .. 1960, Ph.D .. 1970. Michigan State. 
YEP, JACQUELYN A., Assistant Professor of Textiles and Clothing. B.S .. 
1968, New York State (Plattsburgh): M.A .. 1969, Michigan State. 
YEUNG, EDWARD S., Assistant Professor of Chemistry; Associate 
Chemist, Ames Laboratory--USAEC. A.B .. 1968, Cornell; Ph.D .. 1972. 
California (Berkeley). 
YODER, DELMAR R. , Assistant Professor of Agricultural Education. B.S .. 
1961 . Eastern Mennonite; M.S. 1970. Ph.D .. 1972, Wisconsin. 
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YODER, MARGARET K., Professor of Home Economics Education; Assis-
tant Dean and State Leader, Home Economics Extension. B.S. 1940, 
McPherson; M.S. 1946, Iowa State. 
YOESTING, DEAN R., Associate Professor of Sociology; Associate 
Professor of Forestry. B.S., 1961, M.S., 1963, Ohio State; Ph.D., 1967, 
Wisconsin. 
YOUMANS, C. GILBERT, Instructor in English. B.S., 1965, A.B.D., 
Wisconsin. 
YOUNG, BING-LIN, Associate Professor of Physics; Physicist, Ames 
Laboratory--USAEC. B.S., 1959, National Taiwan (China); Ph.D., 1966, 
Minnesota. 
YOUNG, CAROLE. Assistant Professor of Computer Science. B.A., 1968, 
University of Louisville; M.S., 1970, Ph.D .. 1973, Ohio State University. 
YOUNG, DONALD F., Professor of Engineering Mechanics; Professor of 
Biomedical Engineering; Anson Marston Distinguished Professor in 
Engineering. B.S., 1951 , M.S., 1952, Ph.D .. 1956, Iowa State. 
YOUNG, EDMUND R., III., Associate Professor of Architecture. B.Arch., 
1949,. M.Arch., 1962, Oklahoma State. 
YOUNG, JAMES C., Associate Professor of Civil Engineering. B.S .. 1963, 
M.S .. 1964, ew Mexico State; Ph.D., 1968, Stanford. 
YOUNG, JERRY W., Professor of Animal Science; Professor of 
Biochemistry. B.S., 1957, Berry; M.S., 1959, Ph.D., 1963, North Carolina 
State. 
YVIRICU, JORGE, Instructor in Foreign Languages. B.B.A., 1966, M.A. , 
1969, St. John's. 
ZAFFARANO, DANIEL J., Professor of Physics; Distinguished Professor 
in Sciences and Humanities; Vice President for Research; Dean of the 
Graduate College. B.S .. 1939, Case; M.S., 1948, Ph.D .. 1949, Indiana. 
ZARING, JANE T., Instructor in Geography. B.A., 1959, University 
College (London); M.A .. 1968, Indiana. 
ZARING, PHIUP B., Assistant Professor of History. B.A., 1955, Indiana; 
M.A., 1959, Ph.D., 1966, Yale. 
ZBARACKI, RIDIARD J., Associate Professor of English; Associate 
Professor of Education. B.A., 1953, St. Thomas; M.A., 1954, Northwestern; 
Ph.D .. 1970, Nebraska. 
ZEECE, MICHAEL G. , Associate in Food Technology. B.S., 1968, St. 
Louis; M.S .. 1972, Illinois. 
ZEGARRA, JOSE H., Instructor in Economics. B.S .. 1967, San Marcos 
(Peru): M.S .. 1972, Iowa State. 
ZIMMERMAN, DEAN R., Associate Professor of Animal Science. B.S., 
1954. Ph.D .. 1960. Iowa State. 
ZIMMERMAN, WILLIAM, Associate Professor of Applied Art. B.F.A .. 
1950, B.A.E .. 1951. M.F.A. , 1951, School of Art Institute of Chicago. 
ZIMMERMANN, BARBARA J., Research Associate, Veterinary Medical 
Research Institute, B.S .. 1971, Iowa State. 
ZIMMERMANN, WILLIAM J., Professor of Veterinary Pathology, 
Veterinary Medical Research Institute. B.S .. 1947, Mankato State Teachers; 
M.S .. 1952, Ph.D .. 1955, Iowa State. 
ZINGG, ROY J., Professor of Electrical Engineering; Professor of Computer 
Science. B.S .. 1958, M.S .. 1961, Ph.D., 1968, Iowa State. 
ZMOLEK, WILLIAM G., Professor of Animal Science. B.S., 1944, M.S. , 
1951 , Iowa Stale. 
ZOBER, MARTIN, Professor of Industrial Administration. B.A., 1940, 
M.Litt .. 1943, Ph.D .. 1950, Pittsburgh. 
ZYTOWSKI, DONALD G., Professor of Psychology; Assistant Director, 
Student Counseling Service. A.B .. 1952, Harris; M.S., 1957, Ed.D., 1965, 
Washington (St. Louis). 
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University Extension Field Operations 
Cedar Rapids Area 
Russell Swenson. Area Extension Director 
Gerald W. Gogan, Extension Crop Production Specialist; David H. Ham-
mond. Extension Resource Development Specialist; Eldon J. Hans. Ex-
tension Livestock Production Specialist; Edward J. Kirby, Extension 
Management Specialist; Norri! A. Rogness, Industrial Specialist, CIRAS; 
Charlotte S. Young. Extension Consumer and Management Specialist. 
BENTON COUNrY, VINTON - William R. Meigs. Director; *Elizabeth 
W. Harrison, Home Economist. 
CEDAR COUNrY, TIPTON - Kenneth D. Muller, Director; *Rhoda R. 
Barnhart, Home Economist. 
IOWA COUNfY, MARENGO - R. Lowell McKean, Director; *Donald L. 
King, 4-H and Youth Leader. 
JOHNSON COUNfY, IOWA CITY- Dale G. Shires. Director; *Martha B. 
Passmore, Home Economist; Larry P. Audlehelm, 4-H and Youth 
Leader; Susan S. Osaki, 4-H and Youth Leader. 
JONES COUNrY, ANAMOSA - Joe E. Legg. Director; *Varlyn D. Fink, 
4-H and Youth Leader. 
LINN COUNrY, CEDAR RAPIDS - Richard T. Freeman, Director; *Cyn-
thia A. Steffens, Home Economist; Susan H. Uthoff. Home Economist; 
Thomas K. McCormick, 4-H and Youth Leader; Keith Westercamp, 4-H 
and Youth Leader; Dwight Cooper, 4-H and Youth Leader. 
WASHINGTON COUNI'Y, WASHINGTON - James R. Frier. Director; 
Julia A. Gamon, 4-H and Youth Leader. 
*Has multi-county responsibility. 
Council Bluffs Area 
Robert B. Hegland, Area Extension Director 
James A. Cook. Extension Horticulture Specialist; Wayne C. Kobberdahl , 
Extension Resource Development Specialist; Donald Lusch, Extension 4-H 
and Youth Leader; Erroll D. Petersen. Extension Farm Management 
Specialist; jay A. West, Extension Crop Production Specialist; Doyle 
Wolverton, Extension Livestock Production Specialist; Enid W. Wortman. 
Extension Consumer and Management Specialist. 
AUDUBON COUNrY, AUDUBON - David C. Fenske, Director. 
CASS COUNfY, ATLANTIC - A. Daniel Merrick. Director; *LaVon M. 
Eblen, Home Economist; Mary E. Henningsen, 4-H and Youth Leader. 
FREMONT COUNrY, SIDNEY - Richard M. McClure, Director. 
HARRISON COUNrY, LOGAN - Gary G. Guge, Director; *Carolyn A. 
Manning, Home Economist. 
MILLS COUNfY, MALVERN - La Verne C. Obrecht, Director; *Barbara J. 
Buffington, Home Economist. 
MONTGOMERY COUNI'Y, RED OAK - Dennis P. Dietz, Director. 
PAGE COUNrY, CLARINDA - Ronald C. Sanson, Director; *Dorothy T. 
Keith, Home Economist. 
EAST POTTAWATTAMIE, OAKLAND- Donald D. Baker, Director. 
WEST POTTAWATTAMIE, COUNCIL BLUFFS - J. Clifford Johnson. 
Director; *Patricia D. Anderson, Home Economist; Jeanne M. Trachta. 
Home Economist; Ralph F. Manning, Jr., 4-H and Youth Leader; 
Donald L. Buzzingham, Jr. , 4-H and Youth Leader. 
SHELBY COUNfY, HARLAN - Davis W. Dickerson, Director. 
Creston Area 
James C. Almquist, Area Extension Director. 
William R. Baldwin, Extension 4-H and Youth Leader; Judith S. Carlson, 
Extension Human Development Specialist; Robert D. Cole, Extension 
Resource Development Specialist; Dwayne D. Dygert, Industrial Specialist. 
ORAS; Stanley J. Murdock, Extension Crop Production Specialist; T. 
Raymond Powell , Extension Farin Management Specialist; Robert J. 
Ramsey, Extension Livestock Production Specialist; William F. Short. Jr .. 
Extension 4-H and Youth Leader; Alice M. Warren. Extension Human 
Development Specialist. 
ADAIR COUNfY, GREENF1ELD - Roger C. Walston, Director. 
ADAMS COUNI'Y, CORNING - James F. Kearns, Director. 
CLARKE COUNrY, OSCEOLA - Alan W. Teel, Director; *Marilyn J. 
Yashack. Home Economist. 
DECATUR COUNI'Y, LEON - Dennis R. Maxwell. Di rector. 
MADISON COUNI'Y, WINTERSET - Henry I. Stuchel. Jr. , Director; 
*Sharon W. Johnson. Home Economist. 
RINGGOLD COUNI'Y, MOUNI' AYR - J. Neil Chicken, Director. 
TAYLOR COUNrY, BEDFORD - F. Ray Coffey. Director; *Catherine G. 
Ott. Home Economist. 
UNION COUNfY, CRESTON - Steve A. Evans. Director; *Dorothy E. 
Eyberg, Home Economist. 
Do venport Area 
Richard D. Munster. Area Extension Director 
Ronald D. Irvin , Extension Livestock Production Specialist; D. Elinore 
Klotz. Extension Human Development Special ist; Robert A. Lyon, In-
dustrial Specialist. CIRAS; Dale C. Seebach. Extension Farm Management 
Specialist ; Gene B. Vincent, Extension Crop Production Specialist. 
CLINTON COUNI'Y, DE WITT - Norman ). Goodwin, Director; Edna L. 
Bell. Home Economist; jimmy W. Miller, 4-H and Youth Leader. 
DES MOINES COUNfY, BURLINGTON - James C. Hodges, Director; 
Judith L. Freed. Home Economist; Patricia S. Steiner. 4-H and Youth 
Leader. 
HENRY COUNfY, Mf. PLEASANT - Richard L. Thuma. Director; Mary 
H. Cullison, Home Economist; Lester D. Schoffelman. 4-H and Youth 
Leader. 
LEE COUNfY, DONNELLSON - Robert . Dowling, Director; Jo Ann N. 
Alderton. Home Economist. 
LOUISA COUNrY, WAPELW - Gaylord D. Elliott, Director. 
MUSCATINE COUNfY, MUSCATINE - Eugene Mathern, Director; 
*Frances E. Howe, Home Economist; *John F. Wanfalt. 4-H and Youth 
Leader. 
SCOTT COUNfY, DAVENPORT - Donald P. Olson, Director; *Mabel W. 
Flint. Home Economist; Betty Lou Deede, Home Economist; Bonnie 
Birker. Home Economist; Robert C. Bell. 4-H and Youth Leader. 
Des Moines Area 
Thomas A. Robb. Area Extension Director 
Sharon Bieschke. Extension Human Deve lopment Specialist; E. James 
Dunphy. Extension Crop Production Speciali st; James Francis, Extension 
Resource Development Specialist; Donald M. Gee. Extension Farm Manage-
ment Specialist; Douglas C. Henderson. Extension Livestock Production 
Specialist; James Schaaf. Industrial Specialist, CfRAS; Ellen R. Thomas, Ex-
tension Consumer and Management Specialist. 
DALLAS COUNfY, ADEL - ). Dwight Brown, Director; *Susan F. 
Gibson. 4-H and Youth Leader. 
GUfHRIE COUNfY, GUfHRIE CENTER - David R. May, Director; 
Judy Hilgenberg. Home Economist.. 
HARDIN COUNTY, ELDORA - James D. Johnson, Director; Sandra K. 
Koester. Home Economist. 
JASPER COUNI'Y, NEWTON - jasper M. Risdal, Director; Annette G. 
Ensley, Home Economist; *David H. Wagner. 4-H and Youth Leader. 
MARSHALL COUNfY, MARSHALLTOWN - Edward E. Neven, Direc-
tor; Miri'am . Koenigs, Home Economist; *R. Keith Briggs, 4-H and 
Youth Leader. 
POLK COUNfY, DES MOINES - Ober J. Anderson, Director; Grace Y. 
Stageman, Home Economist; Janis M. Wilson, 4-H and Youth Leader; 
Mary K. Munson, 4-H and Youth Leader; Robert S. Jones, 4-H and 
Youth Leader; Glen C. Moore. Extension Associate. 
POWESHIEK COUNrY, MONTEZUMA - Charles S. Wengert, Director; 
Kathryn S. Werner. Home Economist. 
STORY COUNfY, NEVADA - James R. Christy, Director; Margaret A. 
Voss. Home Economist; R. Lynn Benson, 4-H and Youth Leader. 
WARREN COUNfY, INDIANOLA - Marvin L. Smart, Director; *Bertha 
Mae Kelly, Home Economist; G. LeRoy Woodruff. 4-H and Youth 
Leader. 
Dubuque Area 
Glendon W. Kuiper, Area Extension Director 
Charles D. Colvin, Extension Resource Development Specialist; Wayne P. 
Dietz, Extension Crop Production Specialist; Banks C. Doggett, Jr. Ex-
tension 4-H and Youth Leader; James H. Jensen, Extension Management 
Specialist; Wendell L. Ryder, Extension Livestock Production Specialist. 
ALLAMAKEE COUNTY, WAUKON - E. Lee Gruenhaupt, Director. 
CLAYTON COUNTY, ELKADER - James C. Hosch, Director; *Mary Jane 
Blurnhagen. Home Economist. 
DELAWARE COUNTY, MANCHESTER - Robert E. Hall. Director; 
Marilyn Schnittjer, Home Economist. 
DUBUQUE COUNTY, DUBUQUE - Gerald J. McGrane, Director; *Bever-
ly A. Berna. Home Economist; Marilyn j. Olson. Home Economist; 
Barbara J. Foust. 4-H and Youth Leader; Eugene C. Zyzansk.i, 4-H and 
Youth Leader. 
FA YElTE COUNTY, FA YE1TE - Daniel J. Burkhart, Director; Patricia G. 
Dillon, Home Economist. 
HOWARD COUNTY, CRESCO - Donald). Schlichte. Director; *Helen!. 
Perk.ins, Home Economist. 
JACKSON COUNTY, MAQUOKEfA - john E. Henderson, Director. 
WINNESIBEK COUNTY, DECORAH - john J. Rodecap. Director; 
*Richard L. Horne, 4-H and Youth Leader. 
Fort Dodge Area 
Henrietta Van Maanen. Area Extension Director 
Bruce B. Berven, Extension Livestock Production Specialist; Darrell E. 
Clark, Extension Crop Production Specialist; F. Vincent Harrell. Jr., Ex-
tension Management Specialist; Clarence E. Rice, Extension Resource 
Development Specialist; Frederick E. Wepprecht. Extension Rural Develop-
ment Specialist. 
BOONE COUNTY, BOONE - Glen B. Anderson, Director; *Mae Belle 
Godown, Home Economist. 
CALHOUN COUNTY, ROCKWELL CITY - John L. Creswell. Director. 
CARROLL COUNTY, CARROLL - Roland F. Lickteig. Director; *Bonnie 
R. Schubert, Home Economist; *W. Robert Millender, 4-H and Youth 
Leader. 
GREENE COUNTY, JEFFERSON - Galen R. DeValois. Director; *G. 
William Doubler. 4-H and Youth Leader. 
HAMILTON COUNTY, WEBSTER CITY - C. Lynn Habben, Director; 
*Norman L. Wonderlich, 4-H and Youth Leader. 
HUMBOLDT COUNTY, HUMBOLDT - Norman W. Moklestad, Director; 
*Jeanne E. Moore. Home Economist. 
POCAHONTAS COUNTY, POCAHONTAS - Melvin Powers. Director; 
*Mary Jo Thompson, Home Economist. 
WEBSTER COUNTY, FORT DODGE - Joseph E. Narigon. Director; 
Martha M. Jacobson. Home Economist; Evelyn ). Jones, Home 
Economist; Bruce B. Wilde, 4-H and Youth Leader. 
WRIGHT COUNTY, CLARION - Robert F. Bernhardt, Director; *Marilyn 
A. Smith. Home Economist. 
Mason City Area 
George E. Boehnke, Area Extension Director 
Karl W. Griffith. Extension Livesto~k Production Specialist; Donald M. 
Hofstrand. Extension Management Specialist; James W. Klemme. Industrial 
Specialist. CIRAS; Martin T. Poe, Jr., Extension Resource Development 
Specia li st: Dale M. Studt. Extension Crop Production Specialist. 
CERRO GORDO COUNTY, MASON CITY - Spencer G. Williams. Direc-
tor; Phyllis H. Seymour, Home Economist; Marcia M. McArthur, 4-H 
and Youth Leader; Ray 0. Oelkers. 4-H and Youth Leader. 
FLOYD COUNTY, CHARLES CITY - Robert P. McCrack.in, Director; 
*Susan E. McDonnell, Home Economist. 
FRANKLIN COUNTY, HAMPTON - Alvin M. Andersen. Director; 
Beverly j. Peters, 4-H and Youth Leader. 
HANCOCK COUNTY, GARNER - Carl M. Little, Director; *Elsie Mae 
Van Wert. Home Economist; *Mary E. Chernesky, 4-H and Youth 
Leader; Nancy A. Hagen, 4-H and Youth Leader. 
MITCHELL COUNTY, OSAGE - Edgar W. Dorow, Director; *May 
Johnson, 4-H and Youth Leader. 
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WINNEBAGO COUNTY, THOMPSON - Richard W. Anderson, Director. 
WORTH COUNTY, NORTHWOOD - James W. Kuhlman, Director; 
*Florence Ferden, Home Economist; Kim C. Collogan, 4-H and Youth 
Leader. 
Ottumwa Area 
William E. Linstrom, Area Extension Director 
James R. Ahrenholz, Extension Management Specialist; William D. Byers, 
Extension Resource Development Specialist; Clifford I. Iverson, Extension 
Livestock Production Specialist; Dean M. King, Extension 4-H and Youth 
Leader; Martha L. Leibhart, Extension Consumer and Management 
Specialist; john W. Patterson, Extension 4-H and Youth Leader; Allan L. 
Seim, Extension Crop Production Specialist. 
APPANOOSE COUNTY, CENTERVILLE-Russell H. Swanson, Director; 
*Inga 0. Eddy, Home Economist. 
DA VIS COUNTY, BWOMFIELD - Roger A. Musselman, Director; Linda 
B. Hockersmith, Home Economist. 
JEFFERSON COUNTY, FAIRFIELD - Stanley R. Stover, Director. 
KEOKUK COUNTY, SIGOURNEY - Donald A. Shirk, Director; 
* Adelena S. Clark, Home Economist. 
LUCAS COUNTY, CHARITON - Joe D. Miller, Director. 
MAHASKA COUNTY, OSKALOOSA - Donald P. Arendt. Director; 
*Mary A. Patterson, Home Economist; Donna K. Mohr, Home 
Economist. 
MARION COUNTY, KNOXVILLE - George F. Peisen, Director; *Ruth S. 
Archibald, Home Economist. 
MONROE COUNTY, ALBIA - Gary M. Peterson, Director. 
VAN BUREN COUNTY, KEOSAUQUA - ~~~~~~~~ 
Director; Sandra J. McLain, Home Economist. 
WAPELW COUNTY, OTTUMWA - Dale M. Uehling, Director; Barbara 
J. Anderson, Home Economist; Frances Pavlas, Home Economist. 
WAYNE COUNTY, CORYDON-John C. Bode, Director. 
Sioux City Area 
Roger D. Iverson, Area Extension Director 
Alan M. Charlson, Extension Management Specialist; Keith E. Dorrell , In-
dustrial Specialist, CIRAS; Earl D. Mobley, Extension Livestock Production 
Specialist; Kyle R. Peterson, Extension Crop Production Specialist; M. 
Kathleen Prochaska, Extension Consumer and Management Specialist; 
Delmar R. Yoder, Extension Resource Development Specialist. 
CHEROKEE COUNTY, CHEROKEE - Forrest J. Kohrt, Director; *Susan 
L. Merkley, Home Economist; Fidelia H. Knapp, 4-H and Youth 
Leader. 
CRAWFORD COUNTY, DENISON - Maclyn E. LaRue, Director; Norman 
L. Morgan, Home Economist. 
IDA COUNTY, IDA GROVE - David L. Hessman, Director; *Roger W. 
Jensen. 4-H and Youth Leader. 
MONONA COUNTY, ONAWA - Larry D. DuVal, Director; Lettie B. 
Thrift, Home Economist; Russell L. Kingsley, 4-H and Youth Leader. 
PLYMOUTH COUNTY, LE MARS - Lyle R. Mackey, Director; Judith A. 
Homan, 4-H and Youth Leader. 
SAC COUNTY, SAC CITY - Floyd Schnirring, Director; *H. Elizabeth 
Block. Home Economist. 
WOODBURY COUNTY, SIOUX CITY - Bruce W. Marcue, Director; 
Mary M. Cable, Home Economist; *Virginia M. Walters, Home 
Economist; Ronald G. Karnalz. 4-H and Youth Leader; Ron D. 
Leymaster. 4-H and Youth Leader. 
Spencer Area 
W. John Johnson, Jr .. Area Extension Director 
Dean L. Barnes. Extension Crop Production Specialist; Timothy J. Galm, 
Extension Management Specialist; Louie 0. Hansen, Extension Resource 
Development Specialist; Gene H. Rouse, Extension Livestock Production 
Specialist; Karen S. Turner, Extension Consumer and Management 
Specialist. 
BUENA VISTA COUNTY, STORM LAKE - James D. Nuss, Director; 
*James A. Holst, 4-H and Youth Leader. 
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CLAY COUNTY, SPENCER - Dale R. Fisher. Director: *Lola A. 
Robinson. Home Economist. 
DICKINSON COUNTY, SPIRIT LAKE - James A. Yungclas, Jr .. Director; 
Carol j. Crocker. 4-H and Youth Leader. 
EMMET COUNTY, ESTHERVILLE - Gene Rullestad, Director: *June C. 
Steinborn. Home Economist. 
KOSSUTII COUNTY, ALGONA - john ). Ley. Director: Rodney B. 
Hamer. Directorrrraining; Carol M. Leiding, 4-H and Youth Leader: 
Harold F. Saddoris. 4-H and Youth Leader; Marion Battani. Extension 
Associate, Manpower. 
LYON COUNTY, ROCK RAPIDS - Roger A. Baldwin. Director; Denise 
M. Montag. Home Economist. 
O'BRIEN COUNTY, PRIMGHAR - Roger D. Hansen. Director; *Rhonda 
D. Rosenboom. Home Economist. 
OSCEOLA COUNTY, SIBLEY - Brian K. Kemp, Director; *Linda A. )ass. 
4-H and Youth Leader. 
PALO ALTO COUNTY, EMMETSBURG - Harold H. Heykes. Director: 
*Margaret D. Pratt. Home Economist. 
SIOUX COUNTY, ORANGE CITY - Maurice E. Eldridge, Director; 
*Richard M. Degner, 4-H and Youth Leader. 
Waterloo Area 
Alvin T. Goettsch , Area Extension Director 
Kay A. Connelly. Extension Crop Production Specialist; Norma S. Evers. 
Extension Consumer and Management Specialist; Clair E. Hein. Extension 
Resource Development Specialist : Philip 0. Hufferd, Extension Farm 
Management Specialist: James j. Meno. Extension Livestock Production 
Specialist. 
BLACK HAWK COUNTY, WATERLOO - Larry E. Loenser. Director: 
aomi England. Home Economist: G. Brooks Rector. Home Economist; 
Steven C. Pedersen. 4-H and Youth Leader. 
BREMER COUNTY, TRIPOLI - ). Russell Solheim. Director: *Janet M. 
Martin, 4-H and Youth Leader. 
BUCHANAN COUNTY, INDEPENDENCE - William R. Lotz. Director; 
Jeanette Beyer, Home Economist; Maureen R. Olsen, 4-H and Youth 
Leader. 
BUTLER COUNTY, ALLISON - Dale R. Thoreson, Director: *Virgil L. 
Schmitt. 4-H and Youth Leader. 
OIICKASAW COUNTY, NEW HAMPTON - Gerald K. Anderson. Direc-
tor; *Donna M. Andrusyk. Home Economist. 
GRUNDY COUNTY, GRUNDY CENTER - Everett D. Halstead, Director; 
*Lillian K. Price, Home Economist. 
TAMA COUNTY, TOLEDO - Richard D. Pulse. Director; Lorine R. Mat-
ters. Home Economist; Karla Ann Henderson. 4-H and Youth Leader; 
Rick H. Hofmaster, 4-H and Youth Leader. 
Center for Industrial Research 
and Service 
HEADQUARTERS STAFF 
Waldo Wegner. Director 
Lloyd E. Anderson, Industrial Specialist 
William R. Berkland, Assistant Extension Editor, ORAS and Engineering 
Extension. 
Lynn D. Richardson, Industrial Specialist. 
Edward 0. Sealine. Industrial Specialist. 
Robert W. Shearer, Industrial Specialist. 
Carmi N. Spicer. Industrial Specialist. 
Blaine F. Vandeventer, Industrial Specialist. 
john H. Wessman, Industrial Specialist. 
FIELD STAFF 
Creston and Council Bluffs Areas - Dwayne D. Dygert, Industrial 
Specialist. 
Mason City and Waterloo Areas - James W. Klemme, Industrial 
Specialist. 
Spencer, Sioux City and Fort Dodge Areas - Keith E. Dorrell, Industrial 
Specialist. 
Davenport and Ottumwa Areas - Robert A. Lyon, Industrial Specialist. 
Cedar Rapids and Dubuque Areas - Norri! A. Rogness, Industrial 
Specialist. 
Des Moines Area - James M. Schaaf, Industrial Specialist. 
Engineering Extension 
R. E. Patterson, Jr., Professor and Director 
William Berkland, Assistant Extension Editor 
David M. Olson, Continuing Education Coordinator 
Professors: Boast, Burnet, Camp. Cowles, Ekberg, Kleinschmidt, 
McRoberts, Patterson. G. Smith, Tamashunas, Townsend, Vaughn. 
Associate Professors: Baker. Gould, Horton. Lamp, Musil, Ring, Watkins. 
Assistant Professors: Barta, Coady, Hendricks, Love, McMechan, Sjobak-
ken, Theile. 
Instructors: Crow. Dowell , Mills, Nelson, Royer, Simpson, Sweet. 
The University 
Iowa State University was one of the earliest institu-
tions established in the movement to create an educa-
tional system uniquely suited to American democratic 
philosophy. 
It was chartered by the Iowa General Assembly in 
1858. Four years later the national "people's college" 
movement was underwritten by the Morrill Land-Grant 
Act. The act made federal lands available for sale to en-
dow colleges whose aim was to promote "liberal and 
practical education ... in the several pursuits and pro-
fessions of life." 
Originally these colleges were primarily concerned 
with subjects relating to agricultural and industrial 
pursuits. Thus this institution was chartered as the 
"Iowa Agricultural College," and in 1896 was given the 
more inclusive name, "Iowa State College of 
Agriculture and Mechanic Arts. " In those beginning 
years it established a national - and in many cases in-
ternational - reputation in the areas of agriculture, 
veterinary medicine, home economics, and engineer-
ing. 
Adapting land-grant philosophy to the changing 
needs of the twentieth century, Iowa State has main-
tained its preeminence in these areas, but has 
broadened and strengthened its work in other areas, to 
the point that its largest enrollment now is in the 
sciences and humanities. 
Increasing numbers of students find in the broad-
based curriculum of Iowa State opportunities to 
specialize in excellent programs of science and 
technology, and to acquire a broad general background 
of education in the liberal arts tradition. 
The Development of the University 
Iowa was the first state to accept the terms of the 
Morrill Land-Grant Act. In March, 1863, the General 
Assembly awarded Iowa's grant to the recently 
chartered institution at Ames. The school opened its 
doors to a preparatory class in the fall of 1868. Instruc-
tion at the college level began the following March. A 
class of 26 was graduated at the first commencement in 
1872. In the 12 months ending July 1, 1974, there were 
3,398 baccalaureate, 776 advanced degrees, and 74 Doc-
tor of Veterinary Medicine degrees awarded, plus 35 
certificates for special programs. 
Iowa State pioneered in the establishment of 
agricultural curricula, was the first state institution to 
found a veterinary school, and helped move engineer-
ing from a small and narrow profession to its present 
key position in our industrialized society. The basic 
sciences were emphasized. Coeducational from its 
beginning, Iowa State took leadership in domestic 
economy (later to become home economics). 
Graduate study was offered almost as soon as classes 
began, and the first graduate degree was conferred in 
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1877. Experimentation and research also started early, 
first in agriculture and shortly thereafter in home 
economics, engineering, science, and veterinary 
medicine. 
Iowa State shared the conviction with other land-
grant institutions that all people should have access to 
the ideas and knowledge of the campus. By 1870 it was 
holding educational institutes in various Iowa towns. 
In 1903 Iowa State set the pattern of county cooperative 
extension as it is conducted now throughout the United 
States. 
Iowa State's program became that of a university 
with special teaching responsibility in science and 
technology, an extension education program 
throughout the state, and extensive research interests to 
advance the frontiers of learning. 
Since 1959 it has been known as Iowa State Univer-
sity of Science and Technology. 
Accreditation, Sessions and Enrollment 
The University is accredited by the North Central As-
sociation of Colleges and Secondary Schools, The Na-
tional Council for Accreditation of Teacher Education, 
and is a member of the Association of American 
Universities. 
Instruction is offered throughout the year, divided 
into 4 quarters of approximately 11 weeks each. Most 
undergraduates attend 3 quarters, September to June. 
In 1974 Iowa State had an enrollment of more than 
19,000 and a faculty which numbered approximately 
1,900. 
Admission and 
Registration 
Arthur M. Gowan, Ph.D., Dean of Admissions and 
Records 
Records 
Fred C. Schlunz, M.S. , Associate Dean and Registrar 
John V. Sjoblom, M.A., Associate Registrar 
Dean Nelson, M.A., Associate Registrar 
Herman Richtsmeier, M.S. , Assistant Registrar 
Admissions 
Karsten Smedal, M.S., Director of Admissions 
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William Yungclas, B.S., Associate Director of Ad-
missions 
Maurice Geist, M.A., Associate Director of Admissions 
Robin Murray, M.A., Assistant Director of Admissions 
Vern Hawkins, B.S., Assistant Director of Admissions 
Maria Simpson, B.A., Assistant Director of Admissions 
Dorothy Latham, B.S. , Admissions Counselor 
Iowa State University continues its long established 
policy of admission without regard to race, color, 
creed, or national origin. 
Application for admission to Iowa State University 
may be made by writing to the Director of Admissions, 
Beardshear Hall, Iowa State University, Ames, Iowa 
50010. The applicant should state his or her educa-
tional background and indicate the area in which he or 
she plans to study. The Director of Admissions will 
then forward application blanks and detailed informa-
tion concerning the admissions process. 
The Admissions Office, Beardshear Hall, is open 
Monday through Friday from 8 a.m. to 11:50 a.m. and 
from 1 p.m. to 5 p.m. and on Saturdays from 8 a.m. to 
11 :50 a.m. Prospective students are encouraged to visit 
the Admissions Office in person to discuss with 
counselors any problems or questions that may arise in 
connection with admissions. Personal visits are not re-
quired, however, and in most cases admission can be 
completed by mail. 
Students planning to enter as freshmen should make 
application early in their senior year of high school. In-
quiries about admission are welcomed at any time. 
Candidates for admission generally are informed of 
the action taken on their applications within a few 
days after all necessary forms are in the hands of the 
Director of Admissions. 
Admission Requirements and 
Recommended Preparatory 
Study 
In general, requirements for admission as freshmen to Iowa State are that 
students be in the upper half of their secondary school graduating class and 
tha t they take the American College Testing Program (ACT) tests or the 
Col lege Boards (SAT). 
1. Graduates of an approved Iowa high school who have the proper sub-
ject-matter background. who are in the upper one-half of their graduating 
class. and who meet specific curricular requirements will generally be ad-
mitted upon certification of graduation, if they apply for admission. Can-
didates who are not in the upper one-half of their graduating class may be 
required to take special examinations and may, after a review of their en ti re 
record and at the discretion of the admissions officers: (1) be admitted un-
condi tionally; (2) be admitted on probation; (3) be required to enroll for a 
tryout period during a preceding summer session; or (4) be denied ad-
mission. 
2. A graduate of an accredited high school in another state must meet at 
least the same standards as a graduate of an Iowa high school. The options 
for admission by probation or tryout enrollment may not be open to these 
students. Each college reserves the right to demand higher standards from 
graduates of out-of-sta te high schools. 
3. A graduate of a nonapproved high school must submi t all data as re-
quired above and in addition must take examinations which will de-
monstrate general competence* to do successful college work. Evidence of 
specific competence for admiss ion to a given curriculum will also be re-
quired. 
4. An applicant who is not a high school graduate must submit all data 
required above insofar as it exists and must take exami nations to de-
monst rate general competence* to do college work. Evidence of specific 
competence for admission to a given curriculum will also be required. 
Graduation from an approved high school shall ordinarily precede en-
trance into the University. The student should have: completed a program 
of studies designed to ensure a well-rounded background of knowledge in 
basic fi elds; developed effective study skills and work habits; developed 
proficiency in reading. writing. and speaking English: acquired proficiency 
in basic mathematics. 
Each college has recommendations regarding high school background. 
These recommendat ions can be found on the following pages: 
Agriculture - Page 63. 
Education - Page 77. 
Engineering - Page 85. 
Home Economics - Page 98. 
Sciences and Humanities -Page 109. 
Veterinary Medicine - Page 112. 
A. Admission of Freshmen Students 
A student desiring admission must submit a forma l applica tion for ad-
mission and must have the secondary school provide a certific.a te of rugh 
school credits, including a complete statement of the applicant's high 
school record. rank in class. scores on standardized tests. and certification 
of high school graduation. The applicant must also submit any other 
evidence. such as a certificate of heal th. that may be required. 
B. Admission of Undergraduate Students 
by Transfer From Other Colleges 
1. Students from accredited colleges and universities.Transcripts of re-
cord are given full value if coming from colleges or universities accredited 
by the orth Central Association of Colleges and Secondary Schools or 
similar regional associations. For schools not regionally accredited, the re-
commendations contained in the curren t issue of the Report of Credit 
Given by Educational Institutions published by the American Association 
of Collegiate Registrars and Admissions Officers will be followed. 
a. Each applicant shall submit an official transcript bearing the original 
seal and signature of the official in charge of records from each college or 
university which the student has attended previously. The student will 
also submit any other records or letters which the University may require 
to support his or her application for admission. 
b. A transfer applicant shall be expected to have maintained a "C" 
average (2.00 based on an "A" grade being 4 points) for al l co llege work 
previously attempted and not be under suspension from the last college at-
tended. Students who are not residents of Iowa may be expected to have 
maintained a 2.25 grade index. 
c. A student who is below the preceding standard may be permitted to 
take entrance examinations. If the applican t successfully completes the ex-
aminations. he or she may be admitted on probation. 
d. In general. transfer applicants under academic suspension from the 
last college attended will not be considered for admiss ion during the 
period of susptJnsion or. if for an indefinite period, until six months have 
passed since the last date of attendance. When el igible for consideration, 
the applicant will be considered as in "c" above. 
e. A transfer applicant under disciplinary suspension will not be con-
sidered for admission until a clearance and a statement of the reason for 
suspension is filed from the previous college. When it becomes proper to 
consider an application from a student under suspension, Iowa State 
*Examinations for the determination of genera l competence to do col-
lege work are determined by the Regent Committee on Educational 
Relations and are comparable for all three state institutions. Com-
petence established at one is acceptable at all three, bu t due to different 
specific curricular requirements, does not guarantee admission to either 
of the other two. 
University must take into account the fact of the previous suspension in 
consideration of the application. An applicant granted admission under 
these circumstances will be on probation and his or her admission subject 
to cancellation. 
f. Applicants for admission by transfer who do not meet the standards 
may be denied. 
g. Transfer credit from a junior college will not be accepted if that cred it 
is earned after the total number of hours of credit accumulated by this stu-
dent at all institutions attended exceeds one-half of the number of hours 
needed to earn the baccalaureate. 
2. Students from nonaccredited colleges. The University may refuse to 
recognize credit from a nonaccredited college or may admit the app licant 
on a provisional basis and provide a mea ns for the validation of some or a ll 
of the credit. The va lidation period shall not be less than one quarter and 
will ordinarily be a full academic year. The University will specify to the 
student the terms of the validation process at the time of provisional ad-
mission. Each student from a nonaccred ited college will be considered on 
his or her merits and his or her admission or reject ion is at the discretion 
of the admissions officer. 
C. Application Deadlines 
Applicants for admission must submit the required applications for ad-
mission and the necessary official transcripts and other required docu-
ments to the admissions officer of the appropriate college at least 10 days 
prior to the beginning of orientation for the session for which the student is 
applying. Applications for admission from students who are requi red to 
take entrance examinations will not be considered unless the examinations 
can be completed at least five days before the beginning of orientation. This 
regulation may be waived by the admissions officer only for adequa te 
reasons. 
This regulation does not apply to the College of Vetemary Medicine. See 
Veterinary Medicine, Admission Require ments. 
All new undergraduate students, except foreign students, are required to 
take the American College Tests (ACT's) or the College Boards (SAT s) and 
to arrange ta have the results sent to this office. The tests should be taken 
at the earliest available date. 
D. Classification of Resident and 
Nonresident Students for Admission 
and Fee Purposes 
1 . General. Students enrolling at one of the three state institutions shall 
be classified as Resident or Nonresident for admission. fee. and tuition 
purposes by the Registrar. The decision shall be based upon information 
furnished by the st udent and all other re levan t information . The Registrar 
is authorized to require such written documents. affidavits. verifications. or 
other evi dence as are deemed necessary tu es tablish the domicile of a stu-
dent. including proof of emancipation . adoption. award of custody. or ap-
pointment of guardian. The burden of estab li sh ing that a student is exempt 
from paying the nonresident fee is upon the student. 
Par purposes of resident and nonresident class ifica tions. the word 
.. parents .. as used herein shall include legal guardians or others standing in 
loco parentis in all cases where lawful custody of any applicant for ad-
mission has been awarded to persons other than actual parents. 
2. Residence for Tuition Purposes. Regulations regarding residence for 
admission. fee. and tuition payment are genera lly divided into two 
ca tegories- those that app ly to students who are minors and those that ap-
ply to students who are over 18 years of age. The requirements in these 
ca tegori es are different. Domicile within the sta te means adoption of the 
state as a fixed permanen t home and involves personal presence within the 
state. The two ca tegories are discussed in more detail below. 
3. Studen ts Who Are Minors. The residence of a minor shall follow that 
of the parents at all times, except in extremely rare cases where ema ncipa-
tion can be proved beyond question. The residence of the fa ther during his 
life. and after his death. the residence of the mother. is the res idence of the 
unemancipated minor: but if the father and the mother have separate 
places of res idence. the minor takes the residence of the parent with whom 
he or she lives or to whom he or she has been assigned by court order. The 
parents of a minor app lying for admission wi II be considered residents of 
Iowa only if they have a domicile within the state at the time of the begin-
ning uf the semester or quarter in which the minor is first enrolled at Iowa 
State University or the State University of Iowa. or Uni versi ty of >Jorthern 
ADMISSION AND REGISTRATION 41 
Iowa, and if the parents establi sh such domicile for purposes other than to 
qualify their child for resident tuition. 
A minor admitted before his or her parents have moved to Iowa may be 
reclassified as a resident at the beginning of the next semester or quarter in 
which the student is enrolled after his or her parents have a domicile in 
Iowa. A minor student whose parents move their residence from Iowa to a 
location outside of Iowa shall be considered to be a nonresident at the 
beginning of the next semester or quarter in which the student is enrolled 
after tJ:ie date of the parent's removal from the state. 
A minor under legal guardianship sha ll not be granted resident status if 
the primary purpose of the guardianship is to qualify the minor for resident 
tuition. A minor living with and being supported by a relative or a fri end 
who is a resident of Iowa, but not a minor·s legal guardian. may be granted 
resident status if he or she has li ved with the relat ive or friend at least 
three years prior to high school graduation. 
4. Students Over 18 Years of Age and Marri ed Students Under 18 
Years of Age. A resident student 18 years of age or over and a married stu-
dent under 18 years of age is (1) one whose parents were residents of the 
state at the time he or she reached his majority or was married if under 18 
years of age. and who has not acquired a domicile in another state, or (2) 
who, while an adult, has established a bona fide residence in the state of 
Iowa by residing in the state for at least 12 consecutive months immediate-
ly preceding registration. Bona fide residence in Iowa means that the stu-
dent is not in the state primarily to attend a college; that he or she is in the 
state for purposes other than to attempt to qualify for resident status. 
Any nonresident student who reaches the age of 18 years or is marriecl 
while under 18 years of age while a student at any school or college docs 
not by virtue of such fact attain residence in this state for admission or tui-
tion payment purposes. 
5. Genera l Facts. The resident status for admission, fee, and tuition 
purposes of a married student shall usually be determined under these 
rules irrespecti ve of the c lassifica tion of the spouse. Married students un-
der 18 years of age shall be considered to have at tained lega l age as of the 
date of their marriage. 
Persons who are moved into the state as the result of military or civil or-
ders from the government , or the minor child ren of such persons. are en-
titled to resident sta tus . However. if the arriva l of the parents is subsequent 
to the time of the beginning of the semester or quarter in which the minor 
child is first enrolled, nonresident tuition will be charged in a ll cases until 
the beginning of the next semestP-r or quarter in which the student is 
enrolled . 
Dependents of persons whose legal residence is permanently establi shed 
in Iowa. who have been classified as res idents for tuition purposes may 
con tinue to be classified as res idents so long as such res idence is main-
tained. even though circumstances may require extended absence of said 
persons from the state. It is required that persons who cla im an Iowa re-
sidence while living in another state or country will provide proof of the 
continual Iowa domicile such as (1) evidence that they have not acqui red a 
domicile in another sta te. (2) they have maintained a continuous vo ting re-
cord in Iowa. and (3) they have filed regular Iowa income tax returns dur-
ing their absence from the state. 
Ownership of property in Iowa. or the payment of Iowa taxes. does not 
in itself estab lish residence. 
A student from ano ther state who has enrolled for a full program or sub-
stant ially a full program in any type of educa tional institution will be pre-
sumed to be in Iowa primarily for educa tional purposes. and will be con-
sidered not to have established residence in Iowa. Continued residence in 
Iowa during vaca tion periods or ocr.asional periods of interruption to the 
course of study does not of itself overcome the presumption. 
All students not classified as res ident students shall be classified as non-
residents for admission. fee. and tuition purposes. 
A student who willfully gives incorrect or misleadi ng information to 
evade pay1'1ent of the nonresident fees and tuition shall be subject to 
serious disciplinary action and must also pay the nonresiden t fee for each 
session attended. 
An alien who has entered the Un ited States on an immigration visa and 
who has established a bona fide res idence in Iowa by living in the state for 
at least 12 consecutive months immediately preceding registration may be 
eligible for res ident class ifi ca tion providing he or she is in the state for 
purposes other than to attempt to qualifv for resident status as a student. 
Men or women in military service (except career service persons) who 
listed Iowa as their residence prior to entering service and who. immediate-
ly upon release. return to Iowa to establish thei r res idence or enter co llege. 
will be classified as residents unless their parents moved from the state 
while the individual was still a minor. 
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Change of class ificat ion from nonresident to resident will not be made 
retroactive beyond the semester or session in which application for 
resident classification is made. 
6 . Review Committee. The decision of the Registrar on the residence of 
a student for admission, fee . and tuition purposes may be appealed to a 
Review Committee. The finding of the Review Corrunittee may be appealed 
to the Board of Regents. 
Physical Examination 
New students will be sent a medical history/physical 
examination form with their letter of admission. It is 
required that the medical history portion be completed 
and also a tuberculin skin test is required within the 
year prior to registration. If the reaction is positive, a 
chest X-ray must be taken within one year following re-
gistration. Although a physical examination is not re-
quired, it would be of great assistance to the medical 
staff in providing care. 
The Student Health Service is located at the Student 
Services Building on campus. Medical services are pro-
vided through the outpatient clinic and emergency care 
is available 24 hours a day. Special dietary services are 
available throughout the year for conditions such as 
diabetes, ulcers, and weight control. 
All enrolled students are eligible to participate in a 
quarterly voluntary student fee for health care. Partici-
pants will receive free and reduced fee services. Stu-
dents who do not elect to pay the voluntary fee will 
have access to Student Health Service facilities but will 
be charged a fee for service, though this fee will be 
lower than private practice fees. No free service will be 
available to students not paying the voluntary fee. 
Services covered by a health insurance policy such as 
hospitalization, accident care, medical emergencies or 
minor surgery will be charged to the student or the stu-
dent's insurance carrier. Therefore, students are strong-
ly urged to carry health insurance coverage. 
Orientation 
Orientation is the individual experience of a new 
student becoming acquainted with life and learning at 
Iowa State University. The purpose of orientation pro-
grams is to offer the new student a preview of the pro-
cess of learning at Iowa State. 
Extensive orientation opportunities are provided in 
the summer and fall programs. Some colleges hold 
special orientation sessions for transfer students during 
spring quarter. Orientation sessions are also held at the 
beginning of winter quarter, spring quarter, and both 
summer sessions for all new students entering Iowa 
State at any of these times. 
Cyclone Aids, Iowa State students who have been 
selected to help acquaint new students and their 
parents with the University, are available at all orienta-
tion programs. The Aides are a diverse group of men 
and women representing all colleges and residence 
units , and are from both Iowa and out-of-state. 
Summer Orientation 
The University offers a summer orientation program 
in order to welcome new students and their parents to 
Iowa State, and to accomplish more thoroughly some of 
the orientation activities that ordinarily mark the 
beginning of the fall quarter for new students. 
The specific prograrris vary somewhat according to 
the college the student is entering. 
In general, new students are asked to select a conve-
nient time from among a number of orientation 
sessions that are scheduled during June and the begin-
ning of July. Parents are urged to accompany students 
whenever possible. 
Housing and meals are provided for new students 
and parents in campus residence halls for nominal fees , 
or participants in summer orientation programs may 
choose to stay at hotels and motels in Ames. Cyclone 
Aides live in the residence halls with the new students 
and are available at all times for informal interaction. 
Included in our orientation session is a placement 
testing program for students. The results of these tests 
are used by new students and their academic advisers 
in setting up the new students' academic programs. 
Both students and parents are briefed by faculty mem-
bers and Cyclone Aides on matters of curriculum, 
study, and university life in general. Considerable time 
is devoted to the answering of individual questions by 
Cyclone Aides. Special sessions are available on col-
lege costs, current concerns of the University com-
munity, and student life. Campus tours, recreational 
activites, and entertainment are also included in the 
program. 
Fall Orientation 
The fall orientation program is designed to assist 
new students, who did not attend summer orientation, 
in making a personal adjustment to the University and 
to enable them to become acquainted with the re-
sources for intellectual and personal development at 
Iowa State. 
In conjunction with fall orientation, New Student 
Week activities are scheduled during the week prior to 
the opening of fall quarter. All new students, including 
transfer students, are invited to attend New Student 
Week, which is developed by Iowa State students. Ac-
tivities of the week include a closer look at the new 
student's college, a look at the extracurricular activities 
at Iowa State, residence orientation, and entertainment. 
Cyclone Aides are available to help new students 
with questions and concerns during both the fall orien-
tation program and New Student Week. 
Registration 
Registration and the payment of assessed fees are re-
quired of all who attend classes. Registration is not 
complete until fees are paid, including board and room 
fees for those living in residence halls. The fee pay-
ment period for a quarter extends through the second 
day of classes and a late fee is assessed for payment 
after that date. 
If a student wishes to initiate registration within the 
period between the 7th and 14th calendar day after 
classes begin for a quarter, he or she must obtain writ-
ten permission from the instructor( s) under whom he 
or she will be taking work and the approval of the dean 
of the college in which he or she will be registered. 
Registration for any quarter will be closed 14 calendar 
days after classes begin. 
For either summer session the 7th and 14th calendar 
days would be replaced by the 4th and 7th calendar 
days. 
Classification 
Students are not admitted to any class nor are they 
dropped from any class except by permission of their 
dean. Students may not classify at conflicting hours 
without the approval of the departments concerned. 
Any student may be required to drop work which is 
not being accomplished in a satisfactory manner. 
A change from one college to another within the 
University requires the permission of the dean of the 
college to which the student wishes to transfer. A 
change from one curriculum to another in the same col-
lege requires the approval of the dean of the college as 
well as the head of the curriculum to which the student 
wishes to transfer. 
Transcript of Record 
One transcript of a student's academic record is pro-
vided without charge, upon request, to each student. 
F.ach additional single copy beyond the first is $2. In 
multiple orders, following the first copy for which no 
charge is made, the first additional copy charge is $2, 
and additional copies are 50 cents each. 
Withdrawal 
A student who withdraws from the University during 
any quarter for which he or she is enrolled should re-
port to his or her dean. Those who withdraw receive 
refunds according to University policy outlined under 
Fees and Expenses. 
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Credit by Examination 
For many years it has been the policy at Iowa State to 
grant academic credit by examination in most of the 
undergraduate courses listed in the University catalog. 
Most credit has been in the introductory courses in 
mathematics, foreign languages, psychology, sociology, 
and American government. It is not unusual for a 
freshman student to complete his or her first year with 
from 60 to 65 quarter hours of credit rather than the 
usual 48-50. Students are encouraged to sit for ex-
aminations in areas for which they feel they have the 
necessary preparation. 
Credit established by examination will generally 
transfer to other colleges and universities. Although the 
final decision on this rests with the institution review-
ing our transcript, past experience indicates that these 
credits will usually be accepted. 
There are three ways that credit is established by ex-
amination: 
1. By locally constructed examinations administered 
by the various University departments. 
2. By the Advanced Placement Program administered 
by the Educational Testing Service. 
3. By selected exams in the College Level Examina-
tion Program (CLEP). 
For the past several years credit by examination at 
Iowa State has been earned primarily through locally 
constructed examinations plus some credit through the 
Advanced Placement Program in mathematics, history, 
chemistry, biology, music, English, and foreign 
languages. The use of the College Level Examination 
Program is new at Iowa State, and Subject Matter Ex-
aminations may be taken in sociology, psychology, 
American history, western civilization, and American 
government. 
The College Level Examination Program consists of 
General Examinations and Subject Examinations. There 
are five General Examinations - English Composition, 
Humanities, Mathematics, Natural Sciences, and Social 
Sciences and History. Iowa State will grant six quarter 
hours credit in each of three of these areas -
Humanities, Natural Sciences, and Social Sciences and 
History-if the test score places the student at or above 
the 60th percentile on national norms. Iowa State has 
its own testing program in English and Mathematics 
and will not be using CLEP in these fields. The General 
Examination credit will not be evaluated as equivalent 
to a particular course, but will be used to meet certain 
core requirements or perhaps in elective categories. 
A few of the CLEP Subject Examinations are used in-
stead of locally constructed exams in those cases where 
the content has been judged equivalent to the content 
of certain Iowa State courses. 
A charge of $15 is made for any student to sit for 
either the local examinations or those of CLEP. No re-
funds will be made after tests have been administered. 
Students wishing to take the General CLEP Examina-
tions should contact the Student Counseling Service to 
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initiate their requests. Those wishing to take Subject 
Examinations (either CLEP or locally constructed) 
should initiate their requests through the appropriate 
department. 
These examinations are administered at the begin-
ning of each quarfer. Arrangements need to be made 
well in advance in order to assume that adequate test-
ing supplies will be available. Also, some departments 
have prepared statements about the content and level 
of the examination. These statements are intended to 
help the student decide whether or not to take the ex-
amination and in some cases to assist in review or pre-
paration for taking it. 
If a student does not earn a high enough score the 
first time the examination is written, he or she cannot 
take the examination a second time except under very 
special circumstances. Students who complete the ex-
amination satisfactorily will receive a "T'' grade; "T" 
grades are not used in computing the grade point 
average. 
Credit established by examination at another ac-
credited college or university will be accepted if it is 
accompanied by at least 12 hours of credit earned in re-
sidence at the institution making the report. 
Credit for Military Service 
1. Credit may be allowed in military science for 
service in a branch of the armed forces to the extent 
that such service approximates the courses in military 
science offered at Iowa State. Inquiry should be made 
to the appropriate military department regarding the 
procedure for securing credit. This will usually be 
done by a test-out examination and results reported to 
the Office of Student Records. 
Students with active military service who wish to 
complete the requirements for a commission while 
enrolled at Iowa State should contact the appropriate 
military department. 
2. Credit will be allowed for college courses com-
pleted through the Armed Forces Institute by cor-
respondence study, subject to the usual rules involving 
credits of this nature. 
3. Credit will be awarded for successful completion 
of technical or specialized schools attended while on 
active duty with the armed forces to the extent that the 
material is applicable toward degree requirements at 
Iowa State. Application for such credit is made at the 
Office of Admissions. The admissions office is guided 
by the recommendations that are set out in the 
American Council on Education publication, "A Guide 
to the Evaluation of Educational Experience in the 
Armed Services." 
Fees and Expenses 
All fees and expenses listed in this catalog were ef-
fective as of September 1, 1974. They are subject to 
change at any time thereafter without notice. 
A registration fee is charged all students of the 
University. A full undergraduate registration fee covers 
laboratory fees , access to student health facilities, use 
of the Library, membership in the Memorial Union, 
and a number of student activities. Students who are 
not residents of Iowa pay an additional tuition fee each 
quarter. This is assessed in accordance with regulations 
of the State Board of Regents, found in this catalog un-
der Admissions. 
Fee Schedule 
Effective Fall 1975 
Resident 
Per Quarter 
Undergraduate . . . . . . . . . . . $220 * 
Graduate . . . . . . . . . . . . . . . . 258 
Veterinary Medicine. . . . . . 287 
Effective Fall 1976 
Resident 
Per Quarter 
Undergraduate . . . . . . . . . . . $220 * 
Graduate . . . . . . . . . . . . . . . . 258 
Veterinary Medicine. . . . . . 343 
Nonresident 
$510 * 
550 
583 
Nonresident 
$510 * 
550 
723 
* Students carrying more than 18 credit hours will be 
assessed an over load fee. 
Iowa Resident or Nonresident 
Undergraduate Graduate 
Lakeside Laboratory..... . $100 $100 
Driver education . . . . . . . . . 25 25 
Special women's physical 
education . . . . . . . . . . . . . 20 20 
Change of classification... 5 5 
Private Music Instruction 
University students, per quarter 
10 lessons per quarter .......................... $ 30 
20 lessons per quarter. . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Nonuniversity students, per quarter 
10 lessons per quarter . ..................... .... $ 55 
20 lessons per quarter .......................... 100 
Special Students and 
Noncollegiate Students 
Special students and noncollegiate students pay the 
same fees as undergraduates. 
Application Fee 
A fee of $10 must accompany the application for ad-
mission and is nonrefundable except in the case of resi-
dents of Iowa who are denied admission. This fee will 
not apply to special students or workshop applicants. 
Late Registration 
A fee of $5 for the first day and $1 per day thereafter 
is charged to those who do not complete registration 
during the regular registration period. Maximum 
charge for late registration is $10. 
Activity Fee 
Students whose payments do not include the activity 
fee may pay $9 per quarter and receive admission to 
concerts, lectures, and debates and subscriptions to 
several student publications. An additional charge is 
made for admission to football and basketball games. 
Senior Fee 
A $2 fee covers the cost of special senior activities. 
Fee Refund For 
Cancellation of Registration 
For those who withdraw before the end of the fee 
payment period, a 100 percent refund will be made. 
For those who withdraw after the end of the fee pay-
ment period, $50 will be retained and the remainder re-
funded according to the following schedule: 
90 percent if withdrawal is during the first week but 
after the end of the fee payment period. 
75 percent if withdrawal is during the second week. 
50 percent if withdrawal is during the third week. 
No refund for a withdrawal after the end of the 
third week. 
Fee refund for students who drop into light 
classifrcation or reduce overload: 
90 percent if change is made during first week. 
75 percent if change is made during second week. 
50 percent if change is made during third week. 
No refund after third week. 
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Student 
Regulations 
Grading System 
For each credit earned, quality points are given ac-
cording to the grade attained: 
A 4 points C 2 points 
B 3 points D 1 point 
F 0 points 
P Pass 
Grade reports are prepared each quarter and are sup-
plied to students. 
For more detailed information see The Chart, the 
student handbook. 
Satisfactory Academic Progress 
Minimum satisfactory scholastic achievement is 
represented by a 2.00 quality-point average each 
quarter of enrollment. Although failure to achieve this 
average is not cause for immediate dismissal , a student 
whose work is not satisfactory over a period of time is 
placed on temporary enrollment or may be dismissed 
in accordance with the regulations prescribed by the 
University Academic Standards Committee and the 
academic standards committee of the college in which 
he or she is enrolled. 
Class Attendance 
Students are expected to attend class periods as 
scheduled. An excuse for any class period missed is a 
matter between the student and the instructor. 
Student Conduct 
It is expected that all Iowa State students are on cam-
pus for serious educational pursuits and that they will 
conduct themselves so as to preserve an appropriate at-
mosphere of learning. It is also expected that all stu-
dents who enroll at Iowa State are willing to assume 
the responsibilities of ci tizenship in the campus com-
munity. 
Association in such a community is purely volun-
tary, and any student may withdraw from it at any time 
that the obligations of membership seem dispropor-
tionate to the benefits. While enrolled, students are 
subject to University authority, which includes the 
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prerogative of dismissing those whose conduct is in 
violation of University regulations. 
The President has delegated the authority to establish 
policy and to deal directly with discipline cases to the 
All-University Judiciary. (See The Chart, the student 
handbook.) 
Motor Vehicles And Bicycles 
Students are permitted to own and operate motor 
vehicles-automobiles, motor scooters, and 
motorcycles. Motor vehicles, however, are in no way 
necessary for an Iowa State student. Those who operate 
a motor vehicle or bicycle must abide by the rather ex-
tensive traffic and parking regulations, necessary 
because of the congestion on campus. All motor 
vehicles owned and operated by students in Ames are 
to be registered with the Parking System Office located 
in the Hub. Fines are levied for infractions of these 
regulations. 
Pass-Not Pass 
A limited number of courses may be elected under 
the Pass-Not Pass system. For the regulations regarding 
this system, see The Chart, the student handbook. 
Student Services 
The University Library 
Warren B. Kuhn, M.S., Dean of Library Services 
The University Library collection affords open-shelf 
access to more than a million volumes. Additional 
holdings of more than 750,000 microforms are available 
in a wide range of subject areas. The Library is 
particularly strong in the basic and applied fields of the 
biological and physical sciences and has a long-range 
program for strengthening collections in the humanities 
and social sciences. Very complete holdings of 
periodicals are maintained in botany, chemistry, en-
tomology, mathematics, physiology, and veterinary 
medicine. The Library receives over 16,000 journals 
and other serial publications, amounting to world cov-
erage in many scientific fields in major and minor 
languages. 
The Library encourages use of its collections, 
services, and study facilities. An area of the Library's 
ground floor is devoted to undergraduate services, in-
cluding reserves, media, periodicals, and books selec-
ted primarily for the undergraduate. Instruction in the 
use of books and libraries is offered to graduate and un-
dergraduate students. 
Exhibits of new books in all subjects are maintained 
on open-shelf display on the main floor. Current num-
bers of selected periodicals are displayed in the 
Periodical and Newspaper Room. The Library main-
tains a Government Documents Department and a 
Special Collections Department as well as a Map Room 
with over 45 ,000 maps and aerial photographs. The 
University Archives, covering historical documents 
and photographs important to Iowa State, are located in 
Special Collections. 
There are several subject reading rooms outside the 
Main Library, including the Engineering, Physical 
Sciences, Economics and Sociology, Architecture, and 
Mathematics Reading Rooms. A branch library is main-
tained in the College of Veterinary Medicine. 
Student Counseling Service 
Roy E. Warman, Ph.D. , Director 
Susan M. Bennett, Ph.D.; Fred H. Borgen, Ph.D. ; Russell 
J. Canute, Ed.D.; Martin F. Fritz, Ph.D. , Professor 
Emeritus; Lucia A. Gilbert, Ph.D.; Kay Holmberg, M.S.; 
Charles W. Jones, Ph.D.; Paul J. Lustgraaf, B.S. ; 
Marianne L. McManus, Ph.D.; Daniel M. McMillen, 
Ph.D.; John W. Menne, Ph.D.; Phyllis G. Miller, Ph.D. ; 
Edward G. Spitler, M.S.; Cecilia A. Willis, M.S. ; 
Donald G. Zytowski, .Ed.D. 
The central activity of the Student Counseling 
Service is counseling with students on a broad range of 
their problems. The focus may be on educational, voca-
tional, or personal adjustment matters. Testing is pro-
vided when appropriate, and there is no charge for re-
gularly enrolled students. Discussions between student 
and counselor are confidential. Occasionally the stu-
dent may want information sent to his academic ad-
viser or some other official; this is something which is 
decided in consultation with the counselor and done 
with the written permission of the student. 
The staff of the Student Counseling Service also pro-
vides services to others in the University, such as as-
sistance in research projects concerned with student 
characteristics, scoring and analysis of objective 
classroom examination, advice on development of 
questionnaires, or administration of orientation testing. 
Student Health Service 
The Health Service is located in the University 
Hospital building, south of Pearson and next to Alumni 
Hall. Services provided include: out-patient clinic, 
pharmacy, laboratory, x-ray, diet service, in-patient 
beds, and diet kitchen. 
Hours: 8:00 a.m. to 11:45 a.m.; 
2:00 p.m. to 5:00 p.m. Monday through Fri-
day 
8:00 a.m. to noon Saturday 
An appointment system is used. For routine visits 
you will have less waiting if you call for an appoint-
ment (294-5801). 
Emergency care is available 24 hours every day of the 
year. 
During the noon hour or after 5:00 p.m., the student 
should go to the second floor, where a nurse is on duty. 
She will call the doctor on call , if necessary. 
The outside doors are locked at 8:00 p.m. for security 
reasons. There are bells on the north, south, and west 
(parking lot) doors that will bring someone to open the 
door. 
Student Hospitalization 
Insurance 
The Health Service urges that all students be covered 
by health insurance either through their parents' policy 
or their own. One injury with a few days of hospitaliza-
tion can cost the equivalent of a year's tuition. There is 
an Iowa State Student Accident and Illness Insurance 
plan available. 
Placement Offices 
Agriculture, 118A Curtiss, James R. Mohn, B.S.; 
Engineering, 104 Bldg. E, Herbert A. Harmison, Jr., 
M.S.; Sciences and Humanities, 104 Bldg. E, Linda 
Madson; Home Economics, 131 MacKay, Sandra E. 
Sauer, M.S.; Education, 102 Nickell House, Norman L. 
Boyles, Ed.D.; Veterinary Medicine, 202 Veterinary Ad-
ministration, Durwood L. Baker, D.V.M. 
The University maintains offices for each of the 
Colleges where employers and prospective employees 
are brought together. Each of these offices assis ts stu-
dents and alumni who seek information on career 
openings in their fields. The placement offices are a re-
source for students seeking summer employment. The 
Student Financial Aids Office also maintains a listing 
of summer employment opportunities. 
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Office of the 
Dean of Students 
Johan A. Madson, Ph.D., Dean of Students 
Through the Dean of Students Office the services and 
facilities of the Office of International Educational 
Services, the Office of Student Financial Aids, and the 
Office of Student Life are coordinated and developed. 
Staff members in these offices are concerned with as-
sisting individual students to develop to their full 
potential and with maintaining the University as a 
viable and responsive environment for personal and 
academic growth. 
Office of International 
Educational Services 
Eugene Clubine, M.S., Associate Dean of Students, As-
sistant to Vice President for Academic Affairs, and 
Coordinator of the Office of International Educational 
Services; Dorothy Foley, M.S., Associate Coordinator; 
Martin Limbird, M.S., Assistant Coordinator; Dennis 
Peterson, M.A., Program Assistant; Clara Simerville, 
Ph.D., Program Assistant; Douglas Marks, B.S. , Program 
Assistant; Louise Rosenfeld, B.S., Professor Emeritus. 
The Office of International Educational Services as-
sists foreign students with problems arising from legal , 
immigration, or personal matters; assists American stu-
dents in applying for Fulbright, East-West Center, and 
other educational grants; provides information for 
studying, teaching, and working opportunities abroad 
for both teachers and students; involves itself in the 
coordination of activities between the community, U.S. 
students, and foreign students; and coordinates . the 
itineraries of foreign visitors and staff members whose 
professional interests coincide with teaching and re-
search programs at Iowa State University. 
Office of Student Financial Aids 
Michael White, M.S., Coordinator of Financial Aids; 
Edgar Swanson, M.S. , Associate Coordinator; Lynette 
Reed, B.S., Associate Coordinator; Glenda Barrett, B.A., 
Assistant Coordinator; Larry Dietz, M.S., Assistant 
Coordinator. 
The Office of Student Financial Aids is responsible 
for the administration of the Student Financial Aid 
program of the University. Staff members assist pro-
spective and presently enrolled students in coping with 
their full array of financial concerns. The primary 
philosophy of the Financial Aids Office is to provide 
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financial assistance for accepted students who would 
be unable to attend the University without this aid. The 
staff helps students and parents alike by providing in-
formation and guidance concerning the student's finan-
cial planning. The office works with secondary schools, 
federal agencies, the alumni office, the admissions of-
fice, employers, and other agencies to assist students in 
meeting their educational expenses. 
Office of Student Life 
R. Mikell O'Donnell, Ph.D., Associate Dean of Students· 
J. Terry Jones, M.A., Assistant Dean of Students; 
August W. Braaksma, M.A., Orientation Coordinator 
Corinne Colantonio, M.S., Greek Affairs Adviser; Larry'. 
Cooney, Ed.D., Coordinator of Campus Recreation; Al-
len L. Peterson, M.A., Greek Affairs Adviser; Deborah 
R. Orr, M.Ed., Program Adviser; James Moore, M.A., 
Program Adviser; Ron Taplin, M.Ed., Program Adviser; 
Jean Palmer, M.S., Coordinator of Special Projects. 
In the Office of Student Life, staff members provide a 
wide range of options for students to further explore 
their personal growth through leadership opportunities 
and educational programming. For some students, this 
involves participation in organizations and activities 
which the staff advises: Government of the Student 
Body, Veishea, Homecoming, the Black Student 
Organization, the Freshman Student Association, the 
Greek system, New Student Week, and a number of 
other groups. For others, it involves participating in 
educational programs that the staff develops: classes for 
the Seminar '75 series, communication seminars, life 
planning groups, assertiveness and leadership training, 
recreation programs, and special sessions dealing with 
such things . as value clarification, human sexuality, 
racial awareness and human liberation. Students also 
benefit from the office's orientation program and from 
the educational handling of discipline encounters. 
Financial Aid Programs 
Eligibility 
Eligibility for financial aid is determined by the 
Parents' Confidential Statement. The PCS should be 
completed by March 1 of the year prior to the fall term 
in which the student wishes to enroll. Consideration 
for financial aid is given for only one academic year. 
Therefore, it is necessary to complete a PCS every year 
in order to receive consideration for renewal. "Need", 
as determined by the PCS, and academic qualifications 
determine the kind and amount of aid to each reci-
pient. Any student who feels that assistance may be 
needed is encouraged to apply by using the PCS. PCS 
forms may be obtained from high school counselors or 
the Office of Student Financial Aids Room 12, 
Beardshear Hall, ISU, Ames, Iowa 50010. ' 
Procedures 
A student accepted for admission to Iowa State 
University should submit a PCS by March 1 prior to the 
fall of registration. Consideration will automatically be 
given for all aid programs except the Basic Grant (see 
section on Basic Grant). The PCS form may be obtained 
from the Financial Aids Office or high school 
counselors; it should be sent directly to the College 
Scholarship Service for analysis. CSS analyzes finan-
cial needs upon the basis of information furnished in 
the PCS and forwards a copy to the University. Appli-
cants meeting the deadline of March 1 will be notified 
of awards by late spring. The University requests a 
prompt acceptance or decline of the award so that 
funds can be fully committed. About one-third of the 
total award for the academic year will be disbursed 
during each registration. 
A limited number of scholarships are available 
through departments and colleges. Contact the depart-
ment or college of planned enrollment for further in-
formation. The Financial Aids Office maintains a list of 
various scholarships of this nature. Students are en-
couraged to ask high school counselors about state and 
local aid resources and the Basic Grant. 
Student Budgets 
It is assumed that all funds received through finan-
cial aid programs will be used for educational ex-
penses. Budgets for in-state, out-of-state, single, mar-
ried, dependent, and independent students are avail-
able upon request from the Financial Aids Office. Fees, 
tuition, and room and board charges are subject to 
change by the Board of Regents. 
Brief Description of 
Aid Programs 
All aid programs fall into three basic categories: gift 
aid (scholarships and grants), loans, and part-time 
employment. 
A. Gift Aid 
I. Scholarships 
1. High Scholarship Recognition Awards: High 
school graduates in the upper one or two percent of 
their high school graduating classes are recognized for 
their high academic performance by a cash scholarship 
award and a certificate of merit. These awards are 
made at the time of admission to the University. No ap-
plication is necessary. 
2. ISU General Scholarship: These scholarships are 
available to those who show need as determined by the 
PCS and have shown academic promise. A PCS is re-
quired and is the only application necessary. 
3. State of Iowa Scholarships: Iowa residents can 
obtain information and application for the State of 
Iowa Scholarship program from high school counselors 
or the Higher Education Facilities Commission, 201 
Jewett Building, 9th & Grand, Des Moines, Iowa 50320. 
4. Departmental Scholarships: There are a number 
of scholarships awarded to deserving students through 
various departments and colleges on campus. For 
further information and listings of these scholarships, 
write directly to the college or department. 
II. Grants 
1. Basic Educational Opportunity Grant (BEOG): 
The maximum BEcx; is $1,400 minus the amount of 
computed family contribution. Applications can be ob-
tained from high school counselors, colleges, and 
public offices. This application is separate from all 
other forms such as the PCS, and students are en-
couraged to apply. 
2. Supplementary Educational Opportunity Grant 
(SEOG): These grants, which range up to $1 ,500, may 
be used to meet one-half of the financial need. All 
SEcx; awards must be matched by an equal amount of 
some other type of aid, which may include other gift 
aid, loan, or part-time employment. Students must only 
be admitted to the University, remain eligible to con-
tinue study, and show need in order to qualify for the 
SEOG. A Parents' Confidential Statement is required. 
3. Officer Education (ROTC) Financial Assistance 
Grants: All students enrolled in Advanced ROTC 
(third and fourth years) in the Army, Navy, and Air 
Force programs are provided a financial assistance 
grant of $100 per month. Officer Education Sc_holarship 
recipients are entitled to this financial assistance for 
the duration of their scholarships plus pay for all tui-
tion, laboratory fees , books, and supplies. For further 
information contact the appropriate ROTC department. 
B. Loans 
1. University Long-Term Loan: These loans are 
contributed by private donors, and are awarded on the 
basis of need to undergraduate and graduate students. 
The interest rate of 3 percent begins with repayment of 
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principal 9 months after ceasing enrollment. Deferment 
provisions are available in some instances. A listing of 
the donors is available from the Office of Student 
Financial Aids. A PCS is required and is the only ap-
plication necessary. 
2. Federally Insured/Guaranteed Loans (FISL): 
Hometown banks, credit unions, and savings and loans 
provide funds through this program. The interest rate 
of 7 percent per year is payable with principal pay-
ments 9 to 12 months after the student ceases to be 
enrolled on at least a half-time basis. Repayment will 
be made over a period ranging from 5 to 10 years. 
Deferment of payment may be obtained if the student 
enters the Armed Forces, Peace Corps, or VISTA, or re-
turns to school on a full-time basis. The federal govern-
ment will automatically pay the 7 percent interest on 
the loan while a student maintains at least half-time 
status if (1) the family's adjusted gross income is less 
than $15,000, and (2) the loan request does not exceed 
$2,000 for a 12-month period. A Parents' Confidential 
Statement or Student Financial Statement need not be 
on file to apply for a FISL unless: (1) a student wants to 
borrow more than $2 ,000 (the absolute maximum per 
12-month period is $2,500), or (2) the family gross in-
come exceeds $15,000. Seven percent interest is col-
lected on the loan from the time the loan is obtained 
until the time it is fully repaid if the family's adjusted 
gross income exceeds $15,000 and no financial state-
ment is filed. 
3. National Direct Student Loan (NDSL): An un-
dergraduate may borrow, on the basis of need, up to 
$5,000 for the bachelor's degree or up to $10,000 for 
graduate study. The borrower is allowed up to 10 years 
for repayment based on a minimum of $30 per month. 
The interest note of 3 percent begins with repayment of 
principal 9 months after ceasing enrollment. This pro-
gram has some deferment and cancellation provisions 
available. A Parents' Confidential Statement is re-
quired. 
4. Health Professions Loans and Scholarships: 
These programs are limited to those accepted for 
enrollment in the College of Veterinary Medicine. The 
loan funds have a 3 percent interest rate and grace and 
deferment regulations similar to the National Direct 
Student Loan. A Parents' Confidential Statement is re-
quired. 
5. Emergency Short Term Loans: After completing 
one academic quarter, students registered in good 
standing and in need of assistance for education-related 
expenses may apply for an Emergency Loan. The loans 
are available at the beginning of the quarter and must 
be paid back before final examinations of the same 
quarter. Interest is computed on a daily basis at the rate 
of 3/4 of one percent per month on the unpaid balance. 
A Parents' Confidential Statement is n_ot required. 
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C. Part-time Employment 
There are employment opportunities available in 
which students may earn a portion of their educational 
expenses. The College Work-Study Program and regular 
employment opportunities are main sources of jobs. Job 
referrals cannot be made by mail; this should be done 
upon completion of registration, since class schedules 
are necessary to determine the hours available for 
work. 
1. College Work-Study Program: Preference for 
Work-Study jobs is given to those who show the 
greatest need as determined by the PCS. The federal 
government pays 80 percent of the wages and the 
employing department pays the remaining 20 percent. 
Students are allowed to work a maximum of 15 hours 
per week while in school and a maximum of 40 hours 
per week during summer and vacation periods. An ef-
fort is made to place a student in a job related to the 
area of major academic interest. Total financial aid 
award including Work-Study or any on-campus 
employment may not exceed the determined need. A 
Parents' Confidential Statement is required. 
2. Regular On-Campus Student Employment: 
Application for regular on-campus employment is 
made directly to the department or college. The 
employing department pays all the wages under this 
program. If a student is receiving other financial aid, 
the amount earned in regular on-campus employment 
is subtracted from the total financial award. Many stu-
dents who live in University residence halls apply for 
work in the food service to help meet cost of room and 
board. Apply directly to the Assistant Director of 
Residence in Charge of Food Service, Residence 
Department, Friley Hall, Iowa State University, Ames, 
Iowa 50010. 
3. Off-Campus Employment: Private businesses 
and individuals in the Ames area often list jobs with 
the Office of Student Financial Aids. The hours and 
wages vary, as does the permanence of the employ-
ment. Anyone having an off-campus job and receiving 
other aid should report the amount earned to the Office 
of Student Financial Aids. A listing of Work-Study and 
regular on-campus jobs is maintained as well as a job 
telephone for use in contacting employers. Another list 
available in the Office of Student Financial Aids is pro-
vided by the Iowa Employment Security Commission, 
which lists full- and part-time employment op-
portunities in Ames and surrounding communities, in-
cluding Des Moines, for the use of both students and 
their spouses. Those using our services must be Equal 
Opportunity Employers. 
D. Other Financial Aid 
Many other forms of financial aid are available to 
students who qualify, including Vocational Rehabilita-
tion, Veterans Benefits, Aid to Dependent Children, 
and Social Security. For further information on these 
programs, contact the appropriate government office. 
All-University Scholarships 
A Parents' Confidential Statement will give a student consideration for 
the following freshman scholarships: General. Alumni Achievement, Class. 
General Motors, and any new scholarships that might not be listed. 
C.G. Adams Scholarship for a member of Delta Ups ilon social frater-
nity. No appl ication necessary. 
Alumni Achievement Fund Scholarships for freshmen and under-
graduates. See headnote. 
Athletic Grants-in-aid for graduat ing high school seniors. Established 
by the Big Eight Conference universities. Apply to Department of Athletics. 
George Washington Carver Scholarship for students enrolled in 
journalism and mass communication. 
Lowell L. Carver Industrial Education Scholarship for undergraduates 
majoring in industrial education with a 2.00 grade point average. 
George W. Catt Memorial Scholarships for seniors. No application 
necessary. 
Class Scholarships for freshmen and undergraduates. Established by the 
classes of 1911, and 1915. See headnote. 
Delta Delta Delta Scholarship for an undergraduate woman. Apply to 
Delta Delta Delta Sorority, 302 Ash Avenue. after arrival at Iowa State 
University. 
Epsilon Chapter of Tau Kappa Epsilon Fraternity Scholarship fo r a 
member of that fraternity. No appl ication necessary. 
General Motors (College Plan) Scholarship for freshmen. See head-
note. 
General University Scholarships for freshmen and undergraduates. See 
headnote. 
Dean Helser Class of 1955 Scholarship for sophomores and juniors 
selected by the Scholarsh ip and Awards Committee. 
Interfraternity Council Scholarship for a freshman. Apply to Inter-
fraternity Council after arriva l at Iowa State University. 
Iowa State Club of Chicago Scholarship for a student who will 
graduate from a high school in the West Suburban and Suburban League of 
Chicago. Apply to high school principals of respective schools. 
Lane-Wells Scholarships for seniors. No applicat ion necessary. 
La Verne Noyes Scholarships for freshmen and undergraduates who are 
blood descendants of men who served in World War l. Apply first quarter 
in the University, 12 Beardshear Hall. 
G.W. Morrison Scholarship for students with a financial need who 
have shown qualities of leadership , abil ity , and future credit to !SU. 
Postmasters of Iowa Scholarship for sophomore and junior students 
who are children or grandchil dren of an Iowa postmaster or a deceased 
Iowa postmaster. Provided by the Postmasters Training School. Apply to 
the Financial Aids Office. 12 Beardshear Hall. 
Schleiter Scholarship program for minority group students. 
Laurence Bernard Skold Memorial Scholarship for full-time under-
graduates. 
Veishea Scholarships for Iowa freshmen. Application blanks are sent to 
high schools. Applications may be made after student completes seventh 
semester of high school. Applications are due by March 31 . Questions 
should be directed to: Career Day Director, Veishea Central Committee. 
Memorial Union. 
Alda Wilson Scholarship for seniors . Must earn major part of expenses 
and have high scholastic standing. 
Scholarships Listed Under Two 
or More Colleges 
These scholarships are available to students of more than one college. 
Ralph W. Anderson Scholarship for a student enrolled in journalism 
and mass communication. 
Hazel Beck Andre Journalism Scholarship for a junior in journalism 
in the College of Agriculture or Home Economics. Apply to Department of 
Journalism and Mass Communication. 
James W. Bell "Christmas" Scholarship for a science or engineering 
freshman. No application necessary. Selected once every four years. 
George Washington Carver .Scholarship for minority students in 
journalism and mass communication. 
Louis Champlin Jr. Scholarship for a student enrolled in journalism 
and mass communication. 
Farm Journal, Inc. Scholarships for freshmen in agricultural 
journalism and home economics journalism. 
W.E. Holmes Scholarship for a journalism major. Apply to Department 
of Journalism and Mass Communication. 
Journalism Tuition Scholarships for students majoring in journalism. 
Apply to Department of Journalism and Mass Communication. 
William Kershner Scholarship for a student majoring in journalism. 
Apply to Department of Journalism and Mass Communication. 
Guy W. Morrison Scholarship for a junior or senior in civil , electrical, 
industrial, or mechanical engineering, or technical journalism. 
Dan Murphy Scholarship for a student in journalism and mass com-
munication. 
Ruth Watkins Newton Scholarship for a journalism major. Apply to 
Department of Journalism and Mass Communication. 
R.C.A. Scholarship for a senior in electrica l engineering or physics. No 
application necessary. 
Agricultural Scholarships 
Applications for freshman scholarships must be submitted by March 1. 
Application dates for the sophomore, junior, and senior scholarships are 
publicized by the College of Agriculture. Students should contact their ad-
visers or the Awards and Scholarship Committee, 212 Curtiss Hall, for 
further information about these scholarships. 
Alcoa Foundation Agricultural Scholarships for residents of Iowa in 
their freshman year. 
Allied Mills 4-H Scholarship for juniors majoring in animal science. 
4-H background necessary. Apply to State 4-H Office by Sept. 1. 
Floyd Andre for residents of Iowa in their freshman year. 
C.E. Bundy Scholarship for a junior enrolled in agricultural education. 
Burpee Award In Horticulture for a junior or senior in horticulture. No 
applica tion necessary. 
C.H. Chase Honorary Scholarship for a sophomore in agricultural busi-
ness with an interest in the retailing of farm equipment. Sponsored by the 
Iowa Retail Farm Equipment Association. 
Chevron Chemical Co. 4-H Scholarships for freshmen majoring in 
agronomy, entomology, horticulture, or plant pathology. 4-H background 
required. Apply to State 4-H Office by Aug. 15. 
Chicago And Northwestern Railway 4-H Scholarship for a junior, 
senior, or graduate student in agricultural business or forestry. 4-H back-
ground and essay necessary. Apply to Stale 4-H Office by Aug. 15. 
Chicago Farmers' Club Scholarship for a senior. 
Coles Scholarship for a freshman student selected on the basis of finan-
cial need. 
Bernard Collins Memorial Scholarship for a junior in animal science. 
J. Milton Cone Scholarship for a sophomore, junior, or senior in 
forestry. No application necessary. 
Continental Grain for upperclass students in the College of Agriculture. 
Cooperative Education Scholarships for freshmen interested in 
cooperative management who are residents of Allamakee, Black Hawk. 
Buchanan, Cedar, Clinton, Delaware, Dubuque, Fayette. Henry. Jackson, 
Johnson, Jones, Keokuk, Linn, Louisa, Muscatine, Scott, Washington. and 
Winneshiek counties. 
Danforth Summer Leadership Training Scholarship for a freshman 
sponsored by the American Youth Foundation. 
J.N. "Ding" Darling Foundation Scholarships f~r fisheries and 
wildlife biology students who have an interest in the promotion and com-
munication field. 
Davenport Wheel and Canvas Club, Inc. Conservation Scholarship 
for an undergraduate student with an interest in conservation. 
DeKalb Agricultural Research, Inc. 4-H Scholarship for junior in 
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agricultural business. 4-H background required. Apply lo State 4-H Office 
by Aug. 15. 
Delicious Apple Tree Scholarship for a freshman in horticulture. 
Sponsored by the Iowa Horticulture Society. No application necessary. 
Deere Scholarship for a sophomore student with selection based on 
scholarship and leadership. 
Henry R. Duncan Scholarship for an undergraduate in animal or dairy 
science. 
Electric Cooperative Pioneer Scholarship for a freshman in 
agricultural journalism. 
A.T. Erwin Scholarship for a junior or sen'ior in horticulture. No ap-
plication necessary. 
E.S. Estel Scholarship for a junior or senior in food technology or dairy 
science. Sponsored by the ational Dairy Cattle Congress in Waterloo. 
Fann Journal Scholarship for a freshman in agricultural journalism. 
Farmland Industries, Inc. Scholarships for juniors and seniors in the 
College of Agriculture whose parents belong to an agricultural cooperat ive. 
Federal Land Bank Of Omaha And Federal Land Bank Association 
In Iowa Scholarships for freshmen from Iowa farms. 
Federated Garden Clubs Of Iowa, Inc. Scholarships for under-
graduates in horticulture and landscape architecture. No application 
necessary. 
FS Services, Inc. Scholarships for junior and senior students having an 
interest in a career in business. 
Goke Scholarships for agriculture undergraduates. In honor of Alvin 
Goke. 
Golf Course Superintendents Association Of America Scholarships 
for juniors and seniors enrolled in turf management program. 
George Gund Animal Science Awards for seniors in animal science. 
No application necessary. 
E.S. Haber Award for a freshman in horticulture. Sponsored by the 
Horticulture Club. No application necessary. 
E.S. Haber Scholarship for a horticulture or landscape architecture un-
dergraduate majoring in nursery management or planning a career in the 
landscape nursery business. Sponsored by the Iowa Nurserymen's Associa-
tion. No application necessary. 
Cedric Hall for an upperclass student from Woodbury County. 
B. Heller & Co. Meat Science for an upperclass student interested in 
meat service and related industries. 
Homelite 4-H Scholarships for freshmen in forestry. 4-H background re-
quired. Apply to State 4-H Office by Sept. 15. 
W. J. Hughes Award for a senior in horticulture. No application 
necessary. 
Iowa Corp Improvement Association Scholarship for a junior or 
senior in agronomy. No application necessary. 
Iowa Master Farmer's Club Scholarships for agricultural journalism 
undergraduates. 
Iowa Society Of Farm Manager's And Rural Appraisers Scholarship 
for a junior or senior in the College of Agriculture with an interest in pro-
fessional farm management. 
Izaak Walton League Of American And Auxiliary Scholarships for 
students in fisheries and wildlife biology. Sponsored by several Izaak 
Walton League chapters in Iowa. No application necessary. 
Izaak Walton League Ottumwa Chapter Scholarship for a junior or 
senior from southeastern Iowa counties who is majoring in agricultural 
engineering, fisheries and wildlife biology. forestry , or outdoor recreation. 
James L. Kenney for a freshman who is an Iowa resident planning on a 
farming career. 
Kent Feeds Scholarship for a student in agricultural journalism or 
agricultural business. 
Don Kirkham Soil Science Award for a graduating senior in agronomy. 
No application necessary. 
Russell I. Klopp Award for a senior in horticulture. No applica tion 
necessary. 
Knights Of Ak-Sar·Ben Scholarships for freshmen from Iowa counties 
which had exhibitors at the Ak-Sar-Ben livestock show the previous year. 
Lord, Sullivan & Yoder Tuition Scholarship for a senior student in 
marketing and journalism. Applications accepted. 
Edwin T. Meredith Foundation 4-H Scholarship for freshmen in 
agriculture. 4-H background required. Apply to State 4-H Office by Aug. 
15. 
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Milwaukee Road Railroad 4-H Scholarship for freshman in 
agriculture. 4-H background required. Apply to State 4-H Office by Aug. 
15. 
Moorman Manufacturing Company Scholarships for freshmen and 
sophomores. 
John Morrell & Co. Meat Sciences for an upperclass student interested 
in meat sciences and related industries. 
William G. Murray Award for an upperclassman who plans a career in 
farm credit or cooperative management. 
Rufus Obrecht for an animal science sophomore. 
Picket-Volz-Nichols awarded to a sophomore. junior, and senior in 
horticulture. 
Poultry Industry Scholarships for students in poultry science. 
Sponsored by the members of the poultry industry of Iowa. 
Production Credit Associations In Iowa Scholarships for freshmen 
from Iowa farms. 
Ralston Purina Company Scholarship for a junior or senior in 
agricultural business, agricultural educa tion, agricultural engineering. 
agricultural journalism, agronomy, animal science, dairy science, farm 
operations, food technology. or poultry science. 
Rice Estate Advanced Curriculum Scholarships for juniors and 
seniors. 
Rice Estate International Service Scholarships for juniors or seniors 
taking the Preparation for International Service in Agriculture program. 
Bruce Russell Scholarship for a junior in agricultural business. 
agricultural education, agronomy, animal science, dairy science. or farm 
operation who has an interest in professional farm management. 
Paul P. Stewart Memorial Scholarship for a sophomore, junior. or 
senior student in dairy science, sponsored by dairymen and friends of the 
late Paul P. Stewart. 
Margaret S. Thompson Marketing Scholarship for an undergraduate 
student planning a career in marketing. No application necessary. 
Mogens Tolstrup for a sophomore with selection based on scholarship. 
Wehr Corporation 4-H Scholarship for junior in agriculture. 4-H back-
ground required. Apply to State 4-H Office by Aug. 15. 
H. K. Wilson Advanced Curriculum Scholarship for a sophomore who 
has earned a 3.0 cumula ti ve average. 
Wilson & Co. Meat Science for an upperclass student interested in meat 
science and related industries. 
WMT Scholarship for a student in agricultural journalism or 
agricul ture. 
Zimmerman Memorial Prize for a junior in horticulture. No applica-
tion necessary. 
Engineering Scholarships 
Applications for all College of Engineering scholarships, awards, and aid 
funds must be made in triplicate by Feb. 1. All scholarship applications 
should be addressed to the Scholarships and Awards Committee, College of 
Engineering, 104 Marston Hall. Application blanks are avai lable in the 
various departmental offices. In this section only, a reference to an under-
graduate refers to a sophomore, junior, or senior. 
Alcoa Engineering Achievement Scholarship for an engineering 
senior. 
Alcoa Engineering Scholarships for undergraduates in engineering. 
American Institute of Indusbial Engineers Scholarship for a senior in 
industrial engineering. 
Associated General Contractors Scholarship for a junior or senior in 
civil engineering or a second-year student in construction technology. 
Black and Veatch Scholarships for freshmen in civil engineering. 
Boeing Scholarships for juniors or seniors in electrical, mechanical, 
aerospace, and civil engineering; and industrial administration. 
Bourns Inc. Scholarship for a junior or senior in electrical, mechanical, 
or industrial engineering. 
Amos E. Buetell Memorial Award for a senior in mechanical or elec-
trical engineering. 
Wallace L. Cassell Memorial Scholarship for an elect ri ca l engineering 
junior. 
Ceramic Engineering Alumni Fund Scholarship for a ceramic 
engineering student. 
Consulting Engineers of Iowa Scholarship for a junior or senior in 
mechanical , civil. or electrical engineering. 
Continental Oil Company Scholarship for an undergraduate in 
chemical engineering. 
Dr. J. B. Davidson Scholarship for an undergraduate student in 
agriculture engineering. 
Durant, Deininger, Dommer, Kramer, and Gordon Scholarship for a 
senior in architecture. 
Dow Coming Scholarship for a chemical engineering student. 
Electric Cooperative Pioneer Scholarship for an electrical engineering 
student interested in power transmission. 
Ferro Corporation Scholarship for a junior or senior in ceramic 
engineering. 
Robert W. Flanagan Environmental Engineering Award for a civi l 
engineering junior or senior . 
Almon H. Fuller Scholarship for a senior in civil engineering. 
Gaylord Construction Company Scholarship for a junior or senior in 
civi l engineering. 
Murray Gautsch Scholarship for a student in ceramic engineering. 
Gibbs-Cook Scholarship for an engineering junior or senior with in-
terest in the construction industry. 
Goodyear Scholarship for a senior in chemical or mechanical engineer-
ing. 
A. P. Green Refractories Scholarship for a student iri ceramic 
engineering. 
Walter Handy Memorial Scholarship for a junior in civi l engineering. 
Henning H. Henningson Memorial Scholarship for an electrica l 
engineering freshman from a rura l commun ity. 
Burdette Higgins Awards Scholarship for a graduating senior in 
architecture. 
Donald D. Kaser Memorial Scholarship for a sophomore student in 
any engineering department. 
Karl Keffer Memorial Scholarship for an architecture student. 
Frank Kerekes Memorial Scholarship for a junior or senior in civil 
engineering. 
Peter Kiewit Sons' Co. Scholarship for a senior in civil engineering. 
Kimball Scholarship for students enrolled in the College of Engineer-
ing. 
Link-Belt Speeder Corporation Scholarship for a junior or senior in 
.1echanical engineering or a second-year student in mechanical 
technology. 
Master Builders of Iowa Scholarship for a junior or senior in construc-
tion engineering or civil engineeri ng. 
The Maytag Scholarship in Engineering for a senior in mechanical or 
industrial engineering. 
James P. McKean Memorial Scholarship for an industrial engineering 
student. 
Frank S. McCutcheon III Memorial Scholarship for a junior in 
metallurgy or mechanical engineering. 
Merrill-Schultz and Associates Scholarship for a junior or senior in 
civil engineering. 
Minnesota Mining and Manufacturing Company Scholarships for 
engineering undergraduates. 
Missouri Valley Machinery Company Scholarships for engineering 
freshmen. 
Guy W. Morrison Scholarship for a junior or senior in civil, electrical. 
industrial, or mechanical engineering, or technical journalism. 
Carl E. Nelson Scholarship for a junior or senior in engi neering. 
Herman W. Nelson Memorial Scholarship for a senior in mechanical, 
electrical, or industrial engineering. ' 
Pennsylvania Glass Sand Corporation Scholarship for a senior in 
ceramic engineering. 
Pioneer Lumber Company Scholarship for a civil engineering junior or 
senior. 
Frank Ricker Memorial Scholarship for a junior or senior in any 
engineering department. 
Adolph Shane Memorial Scholarship for an electrical engineering 
junior or senior. 
Standard Oil of California Scholarships for an undergraduate in 
chemical or mechanical engineering. 
Sundstrand Corporation Foundation Scholarship for a freshman in 
mechanical or agricultural engineering. 
Russell Thompson Memorial Scholarship for an undergraduate 
sophomore. 
Hubert 0 . Ustrud Memorial Scholarship for a senior in civil engineer-
ing. 
Western Electric Fund Scholarship for an engineering undergraduate. 
Leonard Wolf Memorial Scholarship for a junior or senior in architec-
ture. 
Home Economics Scholarships 
Applications must be submitted by April 1 for freshmen scholarships 
and by March 1 for upperclass scholarships. Unless otherwise stated 
below, send applications to the Home Economics Scholarship and Awards 
Committee, 122 MacKay Hall. For further information, inquire at the Office 
of the Dean of the College of Home Economics. 
Home Economics Alumnae Scholarships from Alwnni Achievement 
Funds for undergraduate students in home economics. 
Janice Peterson Anderson Purchase Award Recognition through 
purchase award of art work of distinguished quality by students of the 
Department of Applied Art. Annual purchases of fine examples of art for a 
permanent collection. 
Marietta Bambie Anderson Award Fund for students in applied art 
and textiles and clothing. Inquire al Applied Art or Textiles and Clothing 
Department, MacKay Hall. 
Grace M. Augustine Scholarship for a graduate student in institution 
management. Inquire al Institution Management Department, 11E MacKay 
Hall. 
Bishop Buffets, Inc. Scholarships for men in four-year institution 
management degree programs. Inquire at Institution Management Depart-
ment, 1 lE MacKay Hall. 
Helen Alice Burling Scholarship for a sophomore, junior, or senior stu-
dent in home economics. 
Lillian Storms Coover Memorial Scholarship for a graduate student in 
nutrition or dietetics. Inquire at Food and Nutrition Department, 107 
MacKay Hall. 
Frances H. Crawford Scholarship for a person who intends to work in 
school food service or is now engaged in school food service work and 
wishes to prepare further for responsibilities of school food service ad-
ministration. Inquire al Institution Management Department, 1 lE MacKay 
Hall. 
Danforth Leadership Training Schola rship for ·a home economics 
freshman. 
Delta Phi Delta Award for an upperclass student in applied art. 
Established by a bequest in the will of Joanne Hansen. Inquire at Applied 
Art Department, 2158 MacKay Hall. 
Ruth De Vaul Recognition Award for graduate student in nutrition. 
Established by the Food and Nutri tion Department. 
Julie Diekmann Memorial Award for a senior woman in applied art. 
No application necessary. 
Electric Cooperative Pioneer Scholarship for an undergraduate in 
home economics journalism. 
Electrical Women's Round Table Organization Awards for 
sophomores, juniors, or seniors. 
Ercel S. Eppright Recognition Awards for outstanding upperclass stu-
dents in food and nutrition. No application. 
Farm Journal Scholarship for a high school student planning lo major 
in home economics journalism. Inquire al Department of Journalism and 
Mass Communication . 
Vera Foreman Fr iley Scholarship for a home economics senior. 
Carol Sibley Garner Scholarship for a student in Institution Manage-
ment. Established by Or. and Mrs. James H. Garner. Jr. Inquire al Depart-
ment of Institution Management, 1 lE MacKay Hall. 
Anna Lee Garret Gautsch Scholarship for an undergraduate student in 
home economics who has demonstrated high scholarship and proficiency 
in the natural and physical sciences. o application. 
Gerber Lillian Storms Coover Schola rship for a sophomore, junior. or 
senior student in food and nutrition. 
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Lorraine Wells Hill Scholarship for sophomore, junior. or senior stu-
dent in home economics. 
Norma R. Hollen Scholarship for a student in home economics with 
preference for textiles and clothing. Inquire al Textiles and Clothing 
· Department, 140 MacKay Hall. 
Home Economics Alumni Scholarships for sophomore, junior, or 
senior students in home economics. Established by the !SU Home 
Economics Alumni Association. 
Home Economics Council Scholarships for sophomore, junior, or 
senior student in home economics. 
Howard Johnson's Scholarship for a student enrolled in the Depart-
ment of Institution Management. Inquire at Institution Management Depart-
ment, 11E MacKay Hall. 
Louise Kelsey Memorial Award for students in home economics. 
Belle Lowe Educational Scholarship for a student in food and nutri-
tion. Established by a bequest in the will of Anna M. Olsen. 
Catherine MacKay Scholarship for a home economics freshman. 
Martha Moffit Scholarships for undergraduate students in food and 
nutrition in dietetics. Inquire al Food and ulrition Department, 107 
MacKay Hall. 
National Association of Meat Purveyors Scholarships for students in 
Institution management. Inquire al Department of Institution Management, 
11E MacKay. 
P. Mabel Nelson Scholarship for a sophomore. junior. or senior student 
in food and nutrition who is interested in pursuing graduate study in food 
science or nutrition. 
Esther Compton Ogland Memorial Scholarship for an Iowa resident 
who is a senior in home economics education. 
Florence Pen Scholarship for an undergraduate in food and nutrition. 
Inquire at Food and Nutrition Department, 107 MacKay Hall. 
Saga Food Service Scholarships for students in Institution Manage-
ment. Inquire al Department of Institution Management, 1 lE MacKay Hall. 
Stouffer Restaurant Corporation Scholarship for a sophomore, junior, 
or senior student in institution management. 
Pearl Swanson Fellowship for a Ph.D. candidate in any major field in 
home economics. 
Veishea Cherry Pie Award for an undergraduate or graduate student in 
institution management. Established by Institution Management Club and 
Institution Management Department. Inquire al Institution Management 
Department, 1 lE MacKay Hall. 
Florence Walls Scholarship for sophomores and juniors. 
Sciences and Humanities 
Scholarships 
Unless otherwise indicated. apply to the Scholarships Committee, 12 
Beardshear Hall. 
Gertrude Herr Adamson Scholarship in Mathematics for an under-
graduate student who has displayed ingenuity in mathematics. No applica-
tion necessary. 
Alumni Achievement Fund Scholarship for an outstanding music 
major performer. f.pply to Music Department by Jan. 15 of high school 
senior year. 
Ames International Orchestra Festival Scholarship for an outstanding 
music major performer. Apply lo music department by January 15 of high 
school senior year. 
Chemistry Department Awards for freshmen, sophomores, juniors. and 
seniors in chemistry who display outstanding scholarship. No application 
necessary. 
Collins Radio Company Award In Physics for the senior who de-
monstrates highest competence in physics. No application necessary. 
Dow Chemical Company Scholarship for a freshman in chemistry. 
Apply to Chemistry Department al end of first semester of high school 
senior year. 
Ernst and Ernst Accountancy $500 Scholarship offered by the Depart-
ment of Industrial Administration. 1 o application necessary. 
George Freeman Memoria l Scholarship for a junior. senior. or 
graduate student in general or rural sociology. 
Dio Lewis Holl Award to an outstanding senior who completes his 
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work in the current academic year in the curriculum in mathematics. 
application necessary. 
Ilza Niemack Violin Scholarship to an outstanding music major 
violinist. Apply to Music Department before Jan. 15 of high school senior 
year. 
Iowa Science Talent Search Scholarship for a high school senior who 
is a participant in the National Talent Search of Science Clubs of America. 
Thomas H. McBride Scholarships In Natural Sciences to under-
graduates for expenses at Iowa Lakeside Laboratory. Apply to Director, 
Iowa Lakeside Laboratory, Zoology Department, University of Iowa. Iowa 
City. 
Robert McCowen Memorial Scholarship for an undergraduate student 
who has contributed to musical activi ties. No application necessary. 
Minnesota Mining and Manufacturing Prize In Physics for a 
sophomore who shows outstanding promise for a career in physics. No ap-
plication necessary. 
Pi Mu Epsilon Award to a junior who has completed sophomore 
calculus and holds the highest scholas tic average in freshman and 
sophomore mathematics and in general scholarship. No applica tion 
necessary. 
Purchasing Agents Scholarship for a junior or senior in the general 
area of purchasing. No application necessary. 
Veterinary Medicine 
Scholarships 
Ak-Sar-Ben Awards to one student that has completed his third year of 
veterinary medicine curriculum. 
Allen Products Scholarships for students in veterinary medicine with 
financial need. 
American Veterinary Medical Association Women's Auxiliary 
Award for a senior veterinary student. 
Diamond Laboratories Student Service Award for juniors and seniors 
who through thei r individual efforts have established a creditable record in 
veterinary medicine. 
G. G. Graham Scholarships for graduating seniors in clinical medicine. 
Keomah Kennel Club Scholarship for a worthy veterinary medicine 
student with financial need with preference to residents of Keokuk. 
Mahaska, and bordering counties of Iowa. 
Oris P. Idsvoog Memorial Award to a senior student interested in large 
animal medicine and surgery. Preference given to seniors from the states of 
orth Dakota and Wisconsin. 
Iza Merchant Award for a College of Veterinary Medicine student's 
wife who has shown the greatest interest and has been active in the Aux-
iliary to the Iowa State Student Chapter of the American Veterinary 
Medical Association. 
Merck Veterinary Manual Award given to a junior and a senior. 
Charles Pfizer and Company Award fo r a junior in veterinary 
medicine. Applications are submitted to the Chairperson of the Honors and 
Awards Committee. 
Riser Small Animal Award for a senior in small animal medicine and 
surgery. 
Paul F. Starch Phi Zeta Award for a freshman in veterinary medicine. 
Charles Steele Memorial Award for a veterinary medicine sophomore. 
Walnut Grove Large Animal Nutrition Award for a fourth-year 
veterinary student. 
Iowa State University Veterinary Medical 
Alumni Association Scholarships 
Henry Dale Bergman Award for a third-year student in veterinary 
medicine. 
George Judisch Scholarship Prize for the fourth-year veterinary stu-
dent with the highest scholastic average. 
Ival Arthur Merchant Award for a second-year student in veterinary 
medicine. 
Burton C. Thomson Award for a first-year veterinary student. 
Student Housing 
Charles F. Frederiksen, M.S., Director of Residence; 
Daniel A. Hallenbeck, Ph.D., Assistant Director of 
Residence; Gary G. Schwartz, M.A., Assistant Director 
of Residence; Theodore Johnson, B.A. , Assistant Direc-
tor of Residence; Carlton T. Moen, M.S., Assistant 
Director of Residence; Thomas E. Walsh, M.A., Assis-
tant Director of Residence; Robert ]. Benson, M.S., 
Coordinator, Personnel Services; L. R. Mcfarlin, 
Manager, Administrative Services; Lowell C. Shwnan, 
Manager, Food Stores; Donald D. Schoof, Manager, 
Single Housing Maintenance; Theodora Anderson, 
M.A., Program Adviser; Robe~t DeMarzo, M.S., Program 
Adviser; Cindy Grabe, B.S., Program Adviser; Peggy 
Olsen, M.A., Program Adviser; Willie Robinson, M.S., 
Program Adviser; David M. Vavroch, M.S., Program 
Adviser; Paula Wiebe!, M.S., Program Adviser. 
The University provides housing facilities for ap-
proximately 3,500 single undergraduate women, 4,600 
single undergraduate men, 1,350 married students, 268 
single graduate men and 122 single graduate women. 
Chapter houses are maintained near the campus by 36 
fraternities and 14 sororities. They house approximate-
ly 3, 100 students. Other students live in private rooms 
and apartments in Ames or nearby communities. 
Students admitted to the University will receive a 
housing application from the Department of Residence. 
The student's name will be placed on the waiting list 
for assignment according to the date that the completed 
application and the housing deposit is received in the 
Office of the Director of Residence. Admission to the 
University is necessary before obtaining a housing ap-
plication. 
A $25 deposit is required at the time a room and 
board contract is completed for accommodations in the 
residence halls, when an application card is completed 
for a married student apartment operated by the 
University, or when a lease is signed with an owner for 
private off-campus housing. 
Address correspondence concerning housing to the 
Director of Residence, Friley Hall, Iowa State Universi-
ty, Ames, Iowa 50010. 
Undergraduate Residence 
Halls 
Residence halls at Iowa State have complete facilities 
for comfortable living. All halls have attractive lounges. 
Recreation rooms and club facilities are available for 
residents. Each hall has a hall adviser, and a student re-
sident assistant resides within each house in the hall. 
Most rooms in residence halls are planned for double 
occupancy. They are furnished with single beds, in-
nerspring mattresses, chest of drawers, individual 
study desks, chairs, and a telephone. Students provide 
their own bed linens, mattress pads, throw rugs, 
blankets, pillows, towels, and study lamps. They main-
tain the cleanliness and order of their own rooms. A 
linen rental service is available. 
Cafeteria-style food service is provided for all resi-
dents in the halls. 
A single student who resides in an undergraduate re-
sidence hall signs a contract for room and board for the 
academic year. All charges are subject to change, but 
the rate for the academic year starting September 197 4 
was $990. 
Students should not request rooms in the residence 
halls if they do not plan to occupy them for the 
academic year. Most fraternities ask pledges to live in 
the chapter house part of the year. Therefore, students 
who plan to pledge and live in a fraternity should not 
seek a room in a residence hall. 
Graduate Residence Hall 
Buchanan Hall provides housing in 17 4 single rooms 
and 108 double rooms for unmarried graduate students. 
A suite-type room plan provides a semi-private bath 
shared by the occupants of two single rooms or two 
double rooms. Public areas include a lounge, television 
room, recreation area, vending room, laundry rooms, 
and administration office. 
Rooms are furnished with single beds, innerspring 
mattresses, chest of drawers, individual study desks, 
chairs, and room telephone. Students provide towels 
and study lamps. Bed linens are furnished and maid 
service is provided weekly. 
The room rate as of September 1974 was $150 per 
quarter in a double room, or $195 per quarter in a 
single room. A meal ticket may be purchased for $200 
per quarter (as of September 1974) to eat in a residence 
hall dining room. 
Fraternities And Sororities 
All social fraternities and sororities are under the 
coordination of Office of Student Life. Several staff 
members work through Interfraternity Council and 
Panhellenic Council to provide opportunities for self-
development of students in these residence groups. 
The 33 social fraternities with chapters at Iowa State 
have approximately 1,985 men and house about 1,814 . 
of these. The cost of living in a fraternity house varies 
from $340 to $400 per quarter, with an average of $370. 
This amount includes room, board, social dues, and 
other chapter expenses. Initiation fees range from $20 
to $117.50 per member, with an average cost of $80. 
The higher fees generally include the cost of the 
fraternity pin. First-year men students may live in a 
fraternity house. 
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There are approximately 970 women in the 15 na-
tional social sororities. The house bill for each member 
of these chapters ranges from $350 to $390 per quarter, 
with an average cost of approximately $380. This 
amount includes room, board, social and national dues, 
other chapter expenses, and in some cases, the building 
fund payment. Initiation fees vary from $50 to $95. The 
higher figure may include the cost of the active's pin or 
"badge," building fund payment, and lifetime mem-
bership. 
Freshman women pledged during formal rush or 
later in the year are urged to live in the residence halls 
for the academic year. However, both they and up-
perclass women may move into their sorority house 
before or after initiation upon invitation of the chapter, 
providing they abide by their residence hall contracts. 
Any student a~mitted to Iowa State is eligible to go 
through rush. There is no grade requirement. 
Married Student Housing 
The University provides 100 apartments in Schillet-
ter Village, 500 apartments in University Village, 196 
apartments in Hawthorn Court, and 536 apartments in 
Pammel Court for student families. Rates for these 
apartments as of September 1, 1974 are $108 per month 
for Schilletter Village and University Village, $92 per 
month for Hawthorn Court, and $45 per month for 
Pammel Court. Apartments are unfurnished except for 
ranges and refrigerators, which are provided in all but 
the Pammel Court apartments. Water service and 
garbage removal are included in the rental. Tenants pay 
for their own gas, electricity, and telephone. 
Approximately half of Iowa State married students 
live in University apartments. The remainder find ac-
commodations in private homes, apartments, trailer 
courts in and near Ames, or commute from surround-
ing communities. 
A list of off-campus apartments for married students 
may be seen at the University Married Housing Office; 
however, the majority of the available rentals may be 
obtained from local newspapers and real estate offices. 
Applications for University housing will be accepted 
not more than one year in advance of attending the 
University. Assignments are made by date of applica-
tion. 
Address correspondence concerning married housing 
to the Assistant Director of Residence, University Mar-
ried Housing Office, 100 University Village, Ames, 
Iowa 50010. 
Off-Campus Housing For 
Single Students 
Availability and cost are factors to be considered 
when living off-campus, as the number of good living 
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quarters is limited. Sleeping rooms and apartments in 
older houses make up the bulk of off-campus housing. 
The single off-campus Housing Office, 1212 Friley 
Hall, keeps a partial listing of off-campus sleeping 
rooms. Other housing may be obtained through real 
estate agents, local newspapers, or by contacting in-
dividual owners. 
It is best that the student comes to Ames well in ad-
vance of the time he or she plans to begin academic 
work, as many rooms and apartments are rented 3 to 6 
months in advance. Because of the variety, it is best to 
contact the owner directly to make arrangements for 
housing that will fit your requirements. 
The single room rental rates average $12 per week; 
the double room rental rates average $10 per person per 
week. The student usually furnishes his or her own bed 
linens, towels, and study lamp. Board for students liv-
ing in off-campus rooms may be obtained in residence 
hall dining rooms, private restaurants, or the Memorial 
Union. Average rental rate per student sharing an 
apartment or house is $60 per month. 
Student Life 
Campus Recreation 
The purpose of the Iowa State Campus Recreation 
Program is to provide all students, faculty, and staff 
with numerous opportunities to engage in wholesome 
recreation activities in which they are free to choose 
what they will do during their leisure time. 
The scope of campus recreation includes many areas 
of activity such as open recreation, outdoor camping 
checkout, arts and crafts programs, and other 
cooperative programs. 
The open recreation program includes the opportu-
nity for free physical activity in Beyer Hall, State Gym 
(swimming pools included), Iowa State Armory, Hilton 
Coliseum, East Gymnasium, outdoor tennis courts near 
Beyer and East Gym, outdoor basketball courts near 
Beyer, intramural fields east of the Towers, intramural 
fields east of Maple-Willow, and play fields north of 
Beyer. 
The George F. Veenker Memorial Golf Course, with a 
new clubhouse, is located north of campus on Stange 
Road. 
An outdoor camping checkout program is available 
for the campus community. The equipment available 
for rental include canoes, car top carriers, life vests, 
paddles, pack sacks, food packs, stove kits, storm 
kitchens, tents, and camping tools. A nominal rental 
fee is required for the rental of all camping equipment. 
International Games Center is located in the English 
Office Building north of Carver Hall. Foreign games of 
all varieties are available for checkout during the day 
and evenings. 
An arts and crafts program is available in the 
Memorial Union. There are open workshops provided 
in the Crafts Center. Open time for students to work in 
the arts and crafts program is available with qualified 
supervision. Information regarding this program is 
available at Room 32 in the Memorial Union. 
Other physical, cultural, and social recreation pro-
grams are sponsored in coordination with various de-
partments, organizations, and groups on campus and 
off campus. For further information concerning campus 
recreation activity, contact the Campus Recreation 
Coordinator, 214A Beyer Hall, or the Dean of Students 
Office, 5th Floor Memorial Union. 
Athletics 
Iowa 'State is a member of the Big Eight Conference, 
which includes the University of Colorado, University 
of Kansas, Kansas State University, University of 
Nebraska, University of Oklahoma, Oklahoma State 
University, and the University of Missouri. Iowa State 
teams have won national honors in recent years in foot-
ball, baseball, wrestling, and gymnastics, and is a 
perennial conference contender in basketball, swim-
ming, track, cross-country, golf, and tennis. 
Intramurals 
One of the most extensive intramural programs in the 
nation allows undergraduates, graduate students, and 
faculty to compete together in informal sports competi-
tion. Undergraduates compete as representatives of 
residence groups, social fraternities, sororities, and as 
independent groups. 
Men compete in touch football, volleyball, archery, 
trap shooting, canoe races, 6-man soccer, broomball, in-
nertube water polo, ice carnival, Sigma Delta Psi, 
bicycling, handball, squash, cross-country, basketball 
free throws, ice hockey, basketball (3 and 5-man), table 
tennis, wrestling, bridge, chess, swimming, indoor 
track, skiing, ice skating, water polo, racketball, 
softball, badminton, tennis, golf, outdoor track, and 
tug-a-war. 
Women compete in flag football, cross-country, bike 
races, softball, volleyball, tennis, golf, bowling, basket-
ball, basketball free throws, archery, table tennis, 3-
player basketball, swimming, fencing, pocket billiards, 
badminton, racketball, outdoor track, canoe races, ice 
hockey, and water polo. 
Corecreational activities are offered in bowling, 
archery, trap shooting, bicycling, cross-country, basket-
ball free throws, basketball, table tennis, volleyball, 
racketball, badminton, golf, tennis, canoe races, tug-o-
war, mixed-doubles volleyball, and softball. 
Sports Clubs 
Students who desire more opportunities for sports 
participation than offered by the intramural program, 
may wish to join one of the 25 sports clubs on campus. 
These include badminton, canoe, chess, cricket, cycle, 
dress blues, fencing, flying, handball, hockey, judo, 
Pershing rifles, rifle and pistol, rodeo, rugby, sailing, 
scuba, skiing, skydiving, softball, soccer, tae-kwon-do, 
trap and skeet, volleyball, and weight-lifting clubs. 
These clubs offer instruction and competition at the 
local and inte\collegiate levels. Dues are set by the club 
members, and all clubs receive financial subsidy from 
the Government of the Student Body to enable students 
to participate regardless of their financial situation. 
Debate and Forensics 
Iowa State Debaters, sponsored by the Department of 
Speech, participate in several kinds of forensic ac-
tivities. In addition to competing in intercollegiate de-
bate, oratory, extemporaneous, and persuasive speaking 
contests, they provide service to professional and 
educational organizations. Each year the Debaters 
travel over 30,000 miles to attend approximately 30 
tournaments, participating in over 400 debates. They 
sponsor both high school and collegiate speech tourna-
ments, in addition to an on-campus Public Debate 
Series. The University is a member of the Iowa In-
tercollegiate Forensic Association, Missouri Valley 
Forensic League, and has a chapter of Delta Sigma Rho-
Tau Kappa Alpha, national forensics honorary. 
Participation in forensics is open to all students, with 
or without previous experience. 
Lectures 
During the academic year the University Lecture 
Series brings to the campus a number of speakers emi-
nent in national and international affairs, the sciences, 
and the arts. In addition to their formal lectures, a 
number of these speakers meet with students informal-
ly for discussions. Through these lectures and dis-
cussions the students are given a well-rounded presen-
tation on subjects and areas affecting their culture, 
educational and economic philosophy, and scientific 
development. A World Affairs Institute, concentrating 
on one aspect of international interest and drawing on 
experts in the field, and a National Affairs Institute, 
concerned with a topic of current interest in the United 
States, are held each year. Focus, an annual fine arts 
festival , with emphasis on student creativity in the arts, 
is held in the spring. From time to time University Lee-
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ture Series also sponsors or cosponsors dramatic, 
dance, and musical events. 
Memorial Union 
The Memorial Union is the center of much informal 
education on campus. It is a meeting place and head-
quarters for most of the larger student organizations. 
· Dances, banquets, lectures, concerts, shows, exhibits, 
and other large campus gatherings are accommodated 
in its meeting halls and ballrooms. Recreational 
facilities include bowling alleys, table tennis, billiards, 
television, and a music listening room, as well as quiet . 
lounges and a browsing library. A small chapel oc-
cupies one corner of the building. A cafeteria, private 
dining rooms, a restaurant, and a snack bar cater to 
guests of the University as well as students and faculty. 
Overnight guest rooms are occupied by campus vis-
itors. A bookstore meets nearly every student need. 
Launched by alumni as a memorial to the service of 
sons and daughters of the University in World War I, 
Memorial Union has now become a memorial to all 
Iowa State men and women who have served in the 
armed forces of our country. 
Acquisition cost of the building was nearly 5.5 
million. The Memorial Union is owned and operated 
by students and alumni of Iowa State and is financed 
from dues and from fees received from services. 
Music Activities 
Many opportunities to perform and listen to music 
are provided Iowa State students. The Department of 
Music offers a full instructional program in vocal, in-
strumental, and keyboard music theory, history, and 
literature, and music education. 
Large student performing organizations include 
several choruses, bands, and the ISU Symphony 
Orchestra. Smaller student ensembles include Chamber 
Singers, Musica Antiqua, Opera Studio, Jazz Ensemble, 
and Cardinal Keynotes. In addition to Brass Choir, 
wind players have the opportunity to perform in 
several brass and woodwind ensembles. Campus con-
certs, student operas, musical shows, the Christmas 
Festival of Music, the Madrigal Dinner, and concert 
tours are among the musical events offered. 
Several concert series such as the Artist, Celebrity, 
Young Concert Artists, and Town and Gown Chamber 
Music,' bring professional performers of high caliber to 
the campus and the city of Ames. The Ames Interna-
tional Orchestra Festival has received worldwide ac-
claim for annually bringing at least one major sym-
phony orchestra to Ames for a series of concerts. In ad-
dition, many members of the music faculty appear in 
recitals. 
Sigma Alpha Iota and Phi Mu Alpha, professional 
music fraternities for women and men, are represented 
on campus. 
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Honor and Professional 
Organizations 
Eleven honor societies, which elect membership 
primarily on attainment in scholarship or research, are 
recognized by the University. 
Alpha Kappa Delta - Sociology 
Alpha Lambda Delta - Freshmen (women) 
Alpha Zeta - Agriculture and Veterinary Medicine 
(men) 
Gamma Sigma Delta - Agriculture and Veterinary 
Medicine 
Omicron Nu - Home Economics 
Phi Beta Kappa - Sciences and Humanities 
Phi Eta Sigma - Freshmen (men) 
Phi Kappa Phi - All-University 
Phi Zeta - Veterinary Medicine 
Sigma Xi - Scientific Research 
Tau Beta Pi - Engineering 
Professional societies that choose their membership 
from students having special departmental affiliations 
and meeting scholastic and character requirements are 
officially recognized in most curricula of the Univer-
sity. There are also departmental clubs and organiza-
tions that meet special interests. 
Activities honoraries focus their requirements on the 
basis of interest, participation, or special attainment in 
all-University activities. Cardinal Key and Mortar 
Board are the highest activities honoraries for men and 
women, respectively. Both select members on 
leadership, service to Iowa State, scholarship, and 
character. Seven other activities honoraries recognize 
students in various special areas. 
Religious Life 
Iowa State is a state-supported, nonsectarian institu-
tion, but it recognizes the importance of spiritual life 
and cooperates with the many off-campus groups that 
fulfill the religious needs of the community. 
Most of the larger denominations have churches 
within easy walking distance of the campus. A number 
of these have built attractive student centers in connec-
tion with the churches and conduct extensive student 
programs under the direction of professionally trained 
persons. 
The YWCA and YMCA are located in Alumni Hall, 
near central campus. They design programs which 
bring students to active participation in campus and 
community life and challenge them to a deeper ex-
ploration of their value committments. 
Residence Halls Associations 
Approximately 8,100 undergraduates live in the 
residence halls at Iowa State University. These resi-
dence halls are organized geographically into three 
autonomous student associations: The Towers 
Residence Association (TRA), the Richardson Court As-
sociation (RCA), and the Union Drive Association 
(UDA). The approximately 2,700 students in each of 
these coeducational associations elect a group of 
executive officers who are responsible for coordinating 
University events and activities with the association re-
sidence hall program. In addition, each association 
funds and maintains a social program, an intramural 
program, a camera club, a ham radio club, and 
numerous committees that supplement the total social 
educational development of the individual residents. 
The three associations also jointly sponsor several pro-
jects such as the KPGY AM-FM radio station and 
Residence Hall Week. 
Each association is further organized into smaller liv-
ing groups called houses. These houses of 40 to 60 
members are the foundation of Iowa State's residence 
hall program. Members of the houses elect their own 
officers, and the majority of all programs are planned 
on a house-participation basis. The individual 's educa-
tional experience is augmented by active participation 
in the total house program. 
Special Recognitions 
The Dean's List, issued at the close of each quarter, 
recognizes undergraduate students who have been 
enrolled for 15 or more hours during the quarter and 
have earned a quality-point average of 3.5 or higher. 
Undergraduate students who have an average of 3.5 
or above for all work taken in the University are 
graduated "with distinction." 
Many special awards, established by professional 
groups, alumni, and others interested in the University, 
are presented annually in recognition of academic at-
tainment and noteworthy achievements in other areas 
of campus life. Information about awards offered in the 
various colleges is available through the offices of the 
respective deans. 
Theatre and Dramatics 
The Iowa State University ·Theatre, Department of 
Speech, produces a season of six major presentations 
each year, two each quarter. The season's bill en-
deavors to offer a variety of theatrical fare, including a 
musical, a children's play, well-known dramatic 
literature and unusual and lesser-known plays. Prac-
tical experience in all phases of theatrical production is 
open to interested, registered students within the 
University. The season is partially subsidized by an al-
location from the Government of the Student Body; 
therefore, all students paying activity fees may attend a 
performance upon presentation of their activity fee 
card plus a small validation charge. 
The Theatre also presents a series of fifteen films, 
five each quarter, including unusual and classic 
American and foreign films. 
Other Theatre-sponsored programs include Speech 
455, directing-class projects; Laboratory Theatre, 
student-produced plays; Players, student dramatic or-
ganization; I-Alum, a local theatre honorary; Theta 
Alpha Phi, a national dramatics honorary; and a Sum-
mer Theatre program. 
Research And 
Service Agencies 
Research is an important activity at Iowa State. Most 
faculty members engage in research pursuits as well as 
teaching. Graduate students, and in some cases under-
graduates, receive stimulation which comes from being 
a part of the never-ending search for new knowledge. 
Therefore new developments and new ideas pervade 
the campus. 
A year's operating budget for all research at the 
University is approximately $25 million, much of it 
from contracts or grants involving the federal govern-
ment and industry. 
As part of its total program the University also 
operates extension services, special laboratories, and 
institutes. 
An abbreviated description of the various research 
and service agencies and their administrative personnel 
is presented here. Additional information concerning 
any of these organizations may be obtained from the of-
fices located on the campus. 
Agriculture and Home Economics Experiment Sta-
tion - Lee R. Kolmer, director; John P. Mahlstede, as-
sociate director; Thaman E. Hazen, assistant director; 
Ronald C. Powers, assistant director; Charlotte E. 
Roderuck, assistant director. In addition to the main 
station at Ames, experimental work is conducted at a 
number of outlying farms, and in the fields of many 
farmer cooperators. Programs include both basic and 
applied research in all areas of agriculture and home 
economics. 
Ames Laboratory of the United States Research 
and Development Administration - Robert S. 
Hansen, director; Velmer A. Fassel , deputy director; 
Adolf F. Voigt, assistant director. The laboratory staff 
conducts basic investigations which seek to discover 
new scientific knowledge and to improve understand-
ing of natural laws and phenomena relevant to nuclear 
and other energy-related processes. It prepares scien-
tists for work in energy-related fields through research 
appointments to Iowa State University graduate stu-
dents. 
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Center for Agricultural and Rural Development -
Earl 0. Heady, director. The staff conducts research 
and related activities relating policy to income, 
employment, the structure and development of 
agriculture, resources, the environment, and rural com-
munities both domestically and internationally. 
Computation Center - Clair G. Maple, director; 
Dale D. Grosvenor, assistant director; George 0. 
Strawn, systems coordinator; Michael D. Bowman, as-
sistant to the director; John B. Linderblood, operations 
manager. The Center provides an all-University com-
puting service and a centralized facility for research 
and education in the computer sciences. 
Energy and Mineral Resources Research Institute 
- Robert S. Hansen, director; Velmer A. Fassel, deputy 
director; Adolf F. Voigt, assistant director. The institute 
coordinates and administers programs in fundamental 
atomic energy and other energy-related research pro-
grams. Its staff and facilities are made available to those 
whose work requires the application of nuclear tech-
niques. 
Engineering Research Institute - Paul W. 
Peterson, director. The Institute coordinates staff re-
search in areas involving all engineering academic de-
partments and maintains major laboratories and 
technical service groups to support the various research 
programs. Funds are derived from state appropriations 
and from industrial and government grants or con-
tracts. Activity is largely directed toward graduate in-
struction. 
Home Economics Research Institute - Charlotte 
Roderuck, associate director. The staff of the Institute 
conducts research as a part of the various programs in 
the College of Home Economics. 
Industrial Relations Center - Harold W. Davey, 
director. The central focus of research is on the 
behavior of individuals and organizations in an 
employment and labor force relationship. It provides 
an interdisciplinary approach to related studies. 
North Central Regional Center for Rural Develop-
ment - Ronald C. Powers, director. The Center is sup-
ported by the land grant liniversities of the North Cen-
tral Region and the U.S. Department of Agriculture. 
The major purpose of the Center is to conduct a 
multidisciplined research and extension program 
addressed to improving the social and economic op-
portunities of both farm and nonfarm people of non-
metropolitan, or rural , America. 
Nutrition Sciences Council - Vaughn C. Speer, 
chairman. The Nutrition Sciences Council promotes 
coordination of research and teaching programs in the 
nutrition sciences, appraises course offerings in nutri-
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tion sciences with recommendations for updating and 
integrating them, develops symposia on topics of na-
tional and international interest, sponsors in-
terdepartmental seminars, and solicits training and re-
search grants. 
Physiology Council - D. G. Topel, chairman. The 
council consists of interested faculty members who are 
engaged in research and instruction in physiology and 
closely related areas. The council encourages coopera-
tion between departments and promotes development 
and coordination of unique and interdisciplinary pro-
grams, seminars, and symposia of interest to 
physiologists. 
Sciences and Humanities Research Institute -
Wallace A. Russell, director. The institute sponsors and 
administers research programs throughout the College 
of Sciences and Humanities. 
Statistical Laboratory - Herbert A. David, director. 
A research and service institute which conducts re-
search in statistical theory and methodology and pro-
motes and fosters the use of sound statistical methods 
in University research through on-campus consulting. 
Veterinary Medical Diagnostic Laboratory -
Vaughn A. Seaton, head. The laboratory provides a 
facility to which the Iowa animal industry and 
veterinary medical profession can bring animal health 
problems for counsel and diagnostic assistance. 
Veterinary Medical Research Institute - Phillip T. 
Pearson, director; Melvin S. Hofstad, Professor in 
Charge. The Institute is multidisciplinary with a 
responsibility to conduct research and offer research 
training in comparative medicine. Research and re-
search training are conducted in the areas of infectious 
diseases of animal and man as well as in basic biology. 
Water Resources Research Institute - Howard 
Johnson, chairperson; Daniel J. Zaffarano, ad-
ministrative coordinator. The Institute coordinates and 
administers an interdisciplinary program in water re-
sources research. It administers the federal funds re-
ceived from the Office of Water Resources Research, 
U.S. Department of the Interior, as made available 
through the Water Resources Research Act of 1964. 
Funds received from private, state, and federal sources 
are allocated for research in all aspects of water re-
sources, directed primarily at solving state and regional 
water problems. Graduate research training and in-
formation dissemination are additional elements of the 
program. 
World Food Institute - Walter F. Wedin, director. 
The World Food Institute, authorized by the Iowa 
Board of Regents in 1972, was established to focus Iowa 
State University's "competencies and leadership upon 
the provision of adequate and nutritious food supplies 
for the world's peoples through research and educa-
tion." The World Food Institute's five major goals are: 
to analyze food and nutrition problems; to generate 
solutions to food and nutrition problems, including the 
aspects of income and employment distribution and 
social equity, and to suggest means for implementation 
of solutions; to build competencies in people for the 
generation and implementation of solutions to food and 
nutritional problems; to collect and disseminate in-
formation bearing on food and nutrition problems; and 
to study interrelationships between countries of the 
world and the United States with particular emphasis 
on Iowa. The World Food Conference, to be held at the 
Iowa State Center June 27 through July 1, 1976, is a 
major project of the World Food Institute at Iowa State 
University. 
University Extension 
Charles E. Donhowe, Dean 
Through the combined University Extension pro-
gram, the total resources of Iowa State can be brought 
to bear on urban and rural problems. University Ex-
tension includes all extension programs emanating 
from Iowa State. Most of the efforts are organized 
through the following agencies: 
Cooperative Extension Service in Agriculture and 
Home Economics - Charles E. Donhowe, director. 
Among the programs offered are agricultural produc-
tion, conservation of national resources, efficient 
marketing and distribution of farm-raised products, 
family living, 4-H club work, youth development, com-
munity improvement and resource development. 
Engineering Extension - R. E. Patterson, Jr., 
director. Both noncredit courses and video-taped 
graduate-credit courses taught by faculty members from 
the College of Engineering are offered throughout the 
state. 
Center for Industrial Research and Service 
(CIRAS) - Waldo W. Wegner, director. This facility on 
the campus provides counsel and assistance to Iowa in-
dustry. 
Extension Courses and Conferences - George H. 
Ebert, leader. Extension courses, off-campus university 
credit courses, and informal continuing education pro-
grams are offered as part of the broad educational and 
service base of the University. 
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Colleges and Curricula 
The University is organized into seven colleges: 
College of Agriculture, College of Education, College of 
Engineering, College of Home Economics, College of 
Sciences and Humanities, College of Veterinary 
Medicine, ~nd the Graduate College. 
The main academic programs of each are here listed, 
together with the degrees or certificates awarded upon 
completion. In many cases, certain majors, options, or 
electives allow for increased specialization within the 
programs. Programs which are administered jointly by 
two colleges are listed within each college. 
Bachelor's Degree 
Requirements 
A cumulative average of at least 2.00 in all work 
taken at Iowa State University is required for gradua-
tion. 
A student transferring from another college or uni-
versity to Iowa State is required to have a 2.00 
cumulative average. A student may, however, be ad-
mitted with a quality-point deficiency, but will be re-
quired to earn enough quality points above a 2.00 at 
Iowa State to offset the quality-point deficiency at the 
time of entrance. 
A student who takes work at another college or uni-
versity after having been admitted to Iowa State is re-
quired to submit transcripts of all work taken 
elsewhere upon registration at Iowa State. This work 
must average a 2.00 or the deficiency of quality points 
will be assessed against the student. Failure to submit 
such transcripts will be grounds for dismissal. 
In unusual circumstances, the academic standards 
committees of the respective colleges may review and 
give further consideration to the records of students 
who, except for grade-point average, have satisfactorily 
completed all graduation requirements. If the ap-
propriate college academic standards committee con-
siders that the educational and professional needs of 
such a student have been satisfactorily met, or can be 
satisfactorily met by imposing further conditions, then 
the committee may recommend to the dean of the col-
lege that the student be graduated or that a supplemen-
tal program be accepted in place of the fully un-
qualified grade-point average. The college academic 
standards committee chairperson reports such excep-
tional actions to the University Academic Standards 
Committee. 
High scholarship is recognized at graduation. Stu-
dents who have a cumulative quality-point average of 
3.50 or above are eligible to graduate with distinction. 
The quality-point average upon which graduation with 
distinction is determined includes all work undertaken 
at Iowa State prior to the opening of the quarter in 
which the student receives his degree. 
The last 45 quarter credits needed to complete the re-
quirements for a bachelor's degree must be taken in 
residence. Off-campus courses taught by Iowa State 
may be included in these 45 credits. However, nine of 
these last 45 quarter credits may be taken at another 
college or university if in elective courses. 
A student may receive two bachelor's degrees if he or 
she meets the requirements of each curriculum and 
earns at least 45 credits beyond the requirements of the 
curriculum requiring the greater number of credits. 
Each degree program must be approved by the ap-
propriate department chairman or head. 
A student fulfilling the requirements of two separate 
curricula in different colleges may, in certain cases, re-
ceive a degree from one of the colleges with double 
majors crossing college lines. The permissions of both 
deans must be obtained and each degree program must 
be approved by the appropriate department and dean. 
English Proficiency Policy 
Iowa State University believes that written com-
munication is a fundamental skill of an educated 
perspn, and that therefore its graduates should have ac-
quired reasonable competence in written communica-
tion during their educational career. The following are 
designed to insure that this competence is developed 
and maintained: 
(1) All students must successfully complete or test 
out of a sequence of basic composition courses, normal-
ly in the freshman year. 
(2) Continued development of communication skills 
following the freshman year is the responsibility of the 
student's major department. This development may be 
promoted by (a) requiring and critically evaluating 
term papers and other written assignments as part of 
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courses offered by the department; (b) encouraging stu-
dents to enroll in advanced English composition 
courses which meet their particular needs; and (c) re-
ferring students to the Writing Clinic, sponsored by the 
Department of English, for the development of writing 
skills through individual tutorial assistance. 
(3) Each department is responsible for certifying that 
its majors have achieved an adequate level of proficien-
cy in written communication at the time of graduation. 
English Requirement For Foreign Students 
A student whose first language is not English must 
demonstrate his ability to study in this English-
speaking university. Therefore, every new foreign stu-
dent whose first language is not English must take an 
English proficiency examination when he arrives on 
campus. This includes transfer students. 
A student who passes this examination will follow 
the regular English requirements of his major depart-
ment. A student who does not pass this examination 
will enroll in special English classes until he meets the 
minimwn standard. This standard is established by 
agreement between the English Department and the 
student's major department. 
Transfer students from another U.S. college or uni-
versity who wish to receive credit for English 104-105 
must meet the above requirements before the credit can 
be given. 
Library Study 
Independent study and investigation through the use 
of books and libraries enable students to grow intellec-
tually and professionally in college and afterward. For 
this reason, all students receive instruction in the use 
of the University Library, including practice in how to 
locate the published literature of their respective fields 
of study. 
Curriculum Requirements 
The curriculwn requirements both in nwnber of 
credit hours and specific courses are guidelines for the 
student and his or her adviser in planning an academic 
program. The curriculwn is subject to change and 
because of these changes, adjustments may need to be 
made. 
Catalog in Effect 
A student may choose to graduate under the catalog 
in effect at the time of graduation, or one of the two im-
mediately preceding catalogs, provided it covers a 
period of his enrollment. Full requirements of the 
chosen catalog must be met except that adjustments 
will be made in instances where courses are no longer 
available or where programs have been changed. 
Special Programs 
-Military training is offered through three separate 
ROTC programs-the Army, Navy, and Air Force. 
Training is on an elective basis. A student who com-
pletes a program of four years may be commissioned as 
a military officer. 
-Inter-institutional programs offer students the op-
portunity of completing two years of study in another 
institution, then completing the last two years at Iowa 
State. Several such programs are offered by the College 
of Home Economics. 
-Dual degree programs allow students who com-
plete the first three years in certain curricula at Iowa 
State and who satisfactorily complete the first year in a 
recognized medical, dental, veterinary medical or law 
curriculwn to be awarded the bachelor's degree from 
Iowa State. (See Index, Preprofessional programs.) 
-The Iowa Lakeside Laboratory at Lake Okoboji of-
fers two terms of five weeks each in June, July, and 
August. A cooperative program in teaching and re-
search, this swnmer laboratory for the biological 
sciences is sponsored by Iowa State University, the 
University of Northern Iowa, and the University of 
Iowa. 
Off-Campus Credit Courses 
Iowa State University recognizes a responsibility to 
extend its resources to those people of Iowa qualified 
for admission who, for various reasons, cannot attend 
or participate in classes on the campus. Therefore, 
courses for academic credit are offered away from the 
Ames campus at places and times intended to help 
Iowans fulfill their professional and personal educa-
tional goals. Continuous learning is seen as essential to 
fullest development of an individual's potential. 
Through _its area and county Extension staffs and 
other information channels, Iowa State University con-
tinually seeks to identify the kind of academic courses 
appropriate to the changing and priority needs of a 
dynamic society. For further information write: Ex-
tension Courses and Conferences, Curtiss Hall, Iowa 
State University. 
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College of Agriculture 
Students enrolled in the College of Agriculture are 
provided a broad based education which includes 
course work in communications; biological, physical, 
and social sciences; humanities; and technical subject 
matter. 
Upon graduation students find diversified career op-
portunities, because of the well balanced education 
they have received as an undergraduate in their chosen 
curriculum in the College of Agriculture. Opportunities 
for graduates include production agriculture, business 
and industry, public agencies, education, and graduate 
studies. 
A student has a variety of curricula from which to 
choose. Each curriculum is unique yet there are many 
courses common to all curricula. This is helpful to stu-
dents in that they may transfer from one curriculum to 
another in the College of Agriculture during their first 
two years with little, if any, loss of credits. The major 
difference found among curricula is in the course work 
required by the department to help the student become 
established in his or her chosen profession. 
Each student in the College of Agriculture works 
closely with an academic adviser who is associated 
with the curriculum in which the student is majoring. 
All entering students and parents are encouraged to 
participate in the summer orientation program in 
which they will have the opportunity to meet and work 
with academic advisers in planning their first quarter's 
schedule of classes. The advisers also assist students in 
making personal adjustments to university life, and 
provide helpful information on vocational choices. A 
special effort is made by the advisers in the College of 
Agriculture to adjust the students' schedule of course 
work in accordance with their interests and 
capabilities. 
Students may use their electives to broaden their 
education, or to strengthen their area of specialization. 
Electives may be used to meet the requirements for a 
double major. Those who wish to change their cur-
riculum, or who decide to graduate with a double ma-
jor, must be enrolled for the last three quarters in the 
curriculum in which they expect to graduate. Students 
who enroll in ROTC may apply these credits toward 
elective requirements. 
A student may wish to prepare for admission to a 
professional program such as law, medicine, or 
veterinary medicine while pursuing a program toward 
a Bachelor of Science degree in the College of 
Agriculture. This may be accomplished through several 
curricula; however, it is recommended that the student 
work closely with his academic adviser. 
Each department prepares a curriculum guide which 
is available to students to assist them in charting their 
long-term programs and to specify the exact require-
ments for graduation. Some curricula require that stu-
dents declare one or more minors. Students must 
declare minors through the academic adviser prior to 
being classified as seniors. Students declaring minors 
must include at least 20 credits for one minor or at 
least 15 credits for each of two minors. Some curricula 
have a practical experience requirement for graduation. 
With the exception of the winter quarter program 
and two-year certificate program in Farm Operation, all 
curricula in the College of Agriculture lead to a 
Bachelor of Science degree. Each curriculum has 
specific degree requirements for graduation, which in-
clude the group requirements for the College of 
Agriculture listed as follows: 
Group Requirements Credits 
I. Communications .. .. . ..... . ...... . .. .. .. .. 12 
(English, journalism, library, speech) 
II. Mathematical and physical sciences . . . . . . . . 23 
(Biochemistry and biophysics, chemistry, 
computer science, geology, mathematics, 
meteorology, physics, statistics) 
III. Biological sciences . . . . . . . . . . . . . . . . . . . . . . . . 9 
(Bacteriology, biochemistry and bio-
physics , biology, botany, genetics, 
geology, zoology) 
IV. Social sciences . . ... . ..... .. ... .. .... .' . . . .. 12 
(Anthropology, economics, geography, 
political science, psychology, sociology) 
V. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
(Anthropology, applied art, English 
literature, foreign languages, history, 
music, philosophy) 
Graduate study in agriculture is conducted through 
the Graduate College. Details are found in the Graduate 
College section of the catalog. 
Curriculum in 
Agricultural Business 
Administered by the Department of Economics. Stu-
dents are required to select one minor from the follow-
ing: economic analysis, farm management, marketing 
management, public policy, agricultural journalism. 
Degree Requirements Credits 
I. Communication-Engl 104, 105; 302 or 
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414; Sp 211; Lib 160 ..................... 14-15 
II. Mathematical sciences-Math 104 or 109; 
Stat 101 or 104 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
III. Physical sciences-Chem 141, 141L, 142, 
142L; Chem 231 , 232A or B&B 221 ; elec-
tives (3 to 5 er.) . .. ... .......... .......... . 16 
IV. Biological sciences-Biol 101, elective (4 
er.); Gen 340 or 360 . . . . . . . . . . . . . . . . . . . . . . . 10 
V. Social sciences (excluding agricultural 
economics)-Econ 241, 242, 301, 304; 405 
or 409; Soc 130 or 134; Psych 101; Pol S 
215 .. . ............... ... ............. .. 28-29 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Agricultural Economics-Econ 110, 192, 
330, 335, 447 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
VIII. Agricultural sciences-Agron 114 or Hort 
114A and 114B; Agron 154; An S 114 or F 
Tch 114; An S 318, 319 ... ...... .... ..... 19-21 
IX. Business-I Ad 365, 384, 385; or Econ 451 .. 11 
X. Required minor . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
XI. Physical education . . . . . . . . . . . . . . . . . . . . . . . . 3 
XII. Free electives .. . ........................ 30-34 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall 
Orientation in Agricultural Business-Econ 110 . 
Agricultural Business Operations-Econ 192 . 
General Chemistry-----{:hem 141 
Credits 
.R 
".5 
..... 3 
General Chemistry Lab--Chem 141L .......... .. .... .......... . . "1 
"" .5 
"" 1 
Finite Mathematics-Math 104 .. 
Physical education 
Winter Credits 
Principles of Crop Production-Agron 114 .. 4 
Principles of Biology-Biol 101 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
General Chemistry-----{:hem 142 .. 3 
General Chemistry Lab--Chem 142L . . ....... . .. . . . . .. . . . .. . .• . .1 
Language in Composition and Reading-Engl 104 .. . .... 4 
Library Instruction-Lib 160 . . . . . . . . . . . . . . . 1 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 1 
Spring Credits 
Animal Production-An S 114 . . . . . . . . . . . . . . . ... 5 
Biology of Plants-Biol 102A . . ... . . . 3 
Language in Composition and Reading-Engl 105 ....................... 4 
Rural Institutions and Organizations-Soc 130 ........ . .... . .4 
Physical education . . . . . . ...... . ......... 1 
SOPHOMORE YEAR 
Fall 
Principles of Economics-Econ 241 . . . . . . . . ......... . . 
Environmental Biology--Biol 103 ....... . 
Fundamentals of Soil Science-Agron 154 
American Government-Pol S 215 .. 
General Psychology- Psych 101 .... .. ........... . 
Winter 
Principles of Economics-Econ 242 .. . 
Organic Chemistry-----{:hem 231 . . ............ . 
Organic Chemistry Lab--Chem 232A . 
Fundamentals of Speech- Sp 211 ............... . 
Principles of Statistics-Stat 101 ............ . 
Credits 
. . .. .... 3 
"" .... 3 
" .. ".4 
"" .... 3 
""" .. 3 
Credits 
. .. .. .. .... . .. 3 
.... 3 
..2 
" ............. 3 
.5 
Spring Credits 
Money and Banking-Econ 304 . 
Farm Management and Organization-Econ 330 .. 
Principles of Accounting- I Ad 384 . . 
History of American Agriculture-Hist 375 . ... . 
Preprofessional Studies 
..5 
.. .4 
. 4 
".3 
Agricultural business provides preparation for 
studies in law. 
Curriculum in 
Agricultural Education 
Students in agricultural education may pursue a 
general or specialized program to prepare for teaching 
vocational agriculture. Areas of specialization* are 
agricultural economics, agricultural mechanization, 
agronomy, animal science, or horticulture. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Lib 160; 
electives (6 er.) ............................ 15 
II. Mathematical sciences-mathematics, 
statistics or computer science . . . . . . . . . . . . . . 8 
III. Physical sciences-Chem 141, 141L, 142, 
142L; electives in organic chemistry (3 to 
5 er.); electives (3 to 5 er.) ........... . . . . ... 16 
IV. Biological sciences-Biol 101 (3 er.); elec-
tives (7 er.) . . . . ...... .... . .. .............. 10 
V. Social sciences-Psych 230, 333; history 
VI. 
VII. 
VIII. 
or government elective (3 er.) . ........ . .... 12 
Humanities ... . .. . ................. . .. . .. . 
Physical education .... . .................. . 
Agricultural sciences-Agron 114, 154, 
212, electives (3 er.); An S 114, 218 or 
318, electives (6 er.); Econ 242, 230, 330, 
electives (5 er.); Ag M 254, 255, electives 
6 
3 
(9 er.) .................................... 60 
IX. Professional credits-Educ 204, 301, 305, 
426; Ag Ed 110, 111, 211A, 317 A, 321, 
412, 414, 417 A; Ag M 415 ......... .. . .. .... 38 
X. Free electives .......... . ..... .. ........... 24 
192 
Typical Program for the First Two Years 
FRESHMAN YEAR. 
Fall Credits 
Language in Composition and Reading-Engl 104 .. . .4 
Finite Mathematics-Math 104 ...... . ..... . ...... . .5 
Principles of Crop Production-Agron 114 . . . . . . . . . . . . .. 4 
Metal Construction and Maintenance-A E 254 . . . . . . . . . ... 3 
Orientation in Agricultural Education-Ag Ed 110 ...... . .. . .... . ....... R 
Winter Credits 
Language in Composition and Reading-Engl 105 . . . . . . . . . . . . ... ... 4 
Animal Production-An S 114 ...... .......... . . . ..... .......... . ..... 5 
Biology elective ........... . . ................... . ..................... 3 
Agricultural Construction Materials and Procedures-Ag M 255 . ..... .... 3 
Library Instruction-Lib 160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 1 
Introduction to Agricultural Education-Ag Ed 111 . . . ....... 1 
Spring 
School of American Life-Sec Ed 204... . ............... . 
Biology elective ... . 
Meat and Meat Processing-An S 170 . 
Principles of Horticulture-Hort 114. . . . . ..... . . 
Publicity and Public Relations---Jl MC 225 ....... . 
Physical education ............ . 
SOPHOMORE YEAR. 
Fall 
General Chemistry-Chem 141, 141L .... 
Biology elective ... '. . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Observation and Survey of Program of Education in Agriculture 
-Ag Ed 211A ..... . 
Principles of Economics-Econ 242 . ............ .. . . 
Credits 
.3 
. .3 
.. ...... 3 
.. .3 
. .. 3 
.. .. 1 
Credits 
. .. 4 
. .4 
. .. 2 
. .. 3 
Elective . . . ....... .... . . ...... .. ....... 3 
Physical education ... . 1 
Winter Credits 
General Chemistry-Chem 142, 142L .. 4 
Developmental Psychology-Psych 230 . . ..... 4 
Grain and Forage Crops-Agron 212 . . . . . . . . . . . . . .4 
Farm Accounting and Business Analysis-Econ 230 .... . ... . . . .......... 3 
Fundamentals of Speech-Sp 211 . . . . . . . . . . . . . . . . .. 3 
Spring Credits 
Elementary Organic Chemistry-Chem 231 .. 
or Organic Chemistry-Chem 334 ...... . 
Educational Psychology-Psych 333 ....... . . 
Fundamentals of Soil Science-Agron 154 
Economics elective ......... . .... . 
Free elective ...... . 
Physical education . 
. ... 5 
.. 3 
.. 5 
.. 4 
.. 3 
.... 3 
..... 1 
*For certification in an area of agricultural specialization, a total of 72 
agriculture credits is required with at least 36 credits in one area and 20 
credits in a second area. 
Curriculum in 
Agricultural Journalism 
Administered by the Department of Journalism and 
Mass Communication. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
plus 6 credits written or spoken English ..... 17 
II. Mathematical sciences-Math 104; Stat 
101, or mathematics elective (3 er.) ........ 8-10 
Ill. Physical sciences-Chem 141, 141L, 142, 
142L; plus 8 credits in meteorology, 
geology, chemistry, or physics . . . . . . . . . . . . . . 16 
IV. Biological sciences-Biol 101, 102A, 103, 
105 ...................................... 10 
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V. Social sciences--Soc 134; Econ 241, 242; 
Pol S 215; Psych 101; elective (3 er.) ........ 18 
VI. Humanities-Hist 375 A and B; 6 credits 
in humanities (art, foreign language at 
200-level or above, history, literature, 
music, philosophy) ...... . .... .. ........... 12 
VII. Agricultural sciences-Agron 114, 154; 
An S 114, 218; 18 additional credits in 
area of concentration in agriculture and 
related subject matter. . . . . . . . . . . . . . . . . . . . . . 35 
Courses specified in VII may be adjusted for those 
whose concentration in the College of Agriculture is 
other than plant or animal science.* 
VIII. Journalism-JI MC 101, 201, 202, 203; 12 
credits at 300-level, 9 credits at 400-level 
in addition to 490J (3 Cr.) ... .. . ... ......... 38 
IX. Other required courses-Lib 160... ...... ... 1 
X. Free electives ..... . ............. . ....... 33-35 
Typical Program for the First Two Years 
FRESHMAN YEAR. 
Fall 
Language in Composition and Reading-Engl 104. 
Finite Mathematics-Math 104 .. 
Principles of Biology-Biol 101 . . 
Experimental Biology-Biol 105 ............. .. ...... . 
Library Instruction-Lib 160 
Electives . .... . 
Winter 
Language in Composition and Reading-Engl 105. 
Credits 
.4 
.5 
. 3 
. ... 2 
.1 
. . . . ... . 1-3 
Credits 
.4 
Principles of Statistics-Stat 101 (5 er.) or elective in mathematics 
(3 er.) ... .3-5 
General Chemistry-Chem 141, 141L . 
Principles of Crop Production-Agron 114 
. ..... .4 
.... . . 4 
Spring Credits 
Fundamentals of Speech-Sp 211 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Introduction to Mass Communication-JI MC 101. . . . . 2 
General Chemistry-Chem 142, 142L . .. 4 
Fundamentals of Soil Science-Agron 154 .4 
General Psychology-Psych 101 . . . . . . . . . . . . . . . . 3 
SOPHOMORE YEAR 
Fall 
Animal Production-An S 114 .. 
Biology of Organisms-Biol 102A ....... .. .... . 
Credits 
.5 
. 2 
Basic Reporting-JI MC 201 ..... . 
Introduction to Sociology-Soc 134. 
Free elective or group elective. 
Winter 
Feeds and Feeding-An S 218*. 
Environmental Biology-Biol 103. 
Principles of Economics-Econ 241 .. 
Basic Reporting-JI MC 202 .. . 
Free elective or group elective .. 
. . . ...... 4 
. .3 
. .3 
Credits 
. .............. . ........ .. 4 
. . . . . . .. .. . .. . . . .. . . . . . . .. .3 
. .. . 3 
. .. 4 
. .... 3 
Spring Credits 
American Government-Pol S 215. . ......... 3 
Princi pies of Economics-Econ 242 . . . ... ..... . ... . ........ . ....... 3 
History of American Agriculture-Hist 375 . . ... 3 
Basic Reporting-JI MC 203 . . . . .. 4 
Free elective or group elective.. . . . . . ... . .. . . . ....... . .... 3 
*Students seeking a subject matter concentration in the animal sciences are 
encouraged to include Chem 231 in the physical science group and sub-
stitute An S 318 for An S 218 in the agriculture group. 
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Curriculum in 
Agricultural 
Mechanization 
Administered by the Department of Agricultural 
Engineering. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
JI MC 225 or Engl 302 or 414; Lib 160 .. . . . . . 15 
II. Mathematical sciences-Math 109 and 
161 or 120 and 121; Com S 201 or Stat 
101 ....... . . . ......... . .. .. .......... 11to15 
III. Physical sciences-Chem 141, 141L, 142, 
142L, 231 and 232C or B & B 221; Phys 
111, 112 ..................... .. ....... 19 or 20 
IV. Biological sciences-Biol 101, 102A, 
102B, 103 ...... . .......................... 10 
V. Social sciences--Econ 241, 242; Pol S 
215; electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Agricultural sciences--An Sci 114, 218; 
Agron 114, 154, 212, 354; Econ 330 . . . . . . . . . 30 
VIII. Agricultural mechanization-Ag M 110, 
190, 254, 255, 306, 334, 344, 345, 364, 
366, 401, 419; electives ..... ...... ...... ... 43 
IX. Other required courses-Fr E 161; I Ad 
340, 375 or Econ 451 ; I Ad 384, 443, 
445 .. .. .. .. . ... ..... ... ..... ........ . 19 or 20 
X. Physical education . . . . . . . . . . . . . . . . . . . . . . . . 3 
XI. Electives ........................... .. 18 to 24 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall 
Principles of Mechanization in Agriculture-Ag M 190. 
Principles of Crop Production-Agron 114 ......... ...... . 
Principles of Biology--Biol 101 ...... .. ...... ..... . . 
Language in Composition and Reading-Engl 104 .. 
Library Instruction-Lib 160 .. 
Orientation in Agricultural Mechanization-Ag M 110 
Physical education ................. . 
Winter 
Metal Construction and Maintenance-Ag M 254 . . . 
General Chemistry-Chem 141 , 141L . .. . ....... . 
Language in Composition and Reading-Engl 105 ...... . .. . 
Biology of Plants, Bacteria, and Viruses-Biol 102A . 
Environmental Biology-Biol 103 . 
Physical education . 
Credits 
"" .. 3 
. ... 4 
"" ".3 
""" .4 
.. ..... 1 
.R 
"" 1 
Credits 
. .... 3 
..4 
..4 
" .2 
".3 
""" "1 
Spring Credits 
Agricultural Construction Materials and Procedures-Ag M 255 .......... 3 
Animal Production-An S 114 ............ ..... ... . . . . ... . ... . . .... . .. 5 
General Chemistry-Chem 142, 142L . . . . . . . . . . . . . ....... . . 4 
Biology of Animals-Biol 102B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 2 
Physical education ....................... ... . ...................... .. 1 
SOPHOMORE YEAR 
Fall Credits 
Small Power Equipment-Ag M 344 .... 3 
Fundamentals of Soil Science-Agron 154 ... 4 
Precalculus Mathematics-Math 109, or Analytic Geometry and 
Calculus-Math 120.... .. . .. ... . .. .... . . . . . . . . . . . . . . . . 5 
Elementary Organic Chemistry-Chem 231, 232C, or Structure 
and Reactions in Biochemical Processes--B&B 221 . . ... 3 or 4 
Winter Credits 
Farm Machinery and Power Management-Ag M 334 . . . ....... 4 
Principles of Economics-Econ 241. . ............... . 3 
General Physics-Physics 111 . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Intuitive Calculus-Math 161 or Analytic Geometry and 
Calculus - Math 121. . .. . . 3 or 5 
Spring 
Soil and Water Management-Ag M 306 
Credits 
"" .3 
General Physics-Physics 112 ............. . . . .. .. .. 4 
Principles of Economics-Econ 242 . . . 
American Government-Pol S 215 ....... . 
Foundations of Engineering Graphics-Fr E 161 ...... • . .... 
"3 
.3 
".3 
Curriculum in Agronomy 
Students majoring in agronomy are required to 
specialize in crop science, soil science, or agricultural 
climatology. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160; electives (6 er) . . . . . . . . . . . . . . . . . . . . 18 
II. Mathematical sciences-Math 104, or 
105, or 109, or 120; Stat 101 or 104 ... . ..... 9-10 
III. Physical sciences-Chem 141, 141L, 142, 
142L; or 147, 147L, 148, 148L; 231 and 
232A, or 334; Phys 101 or 106 or 111 or 
221 .................................... 15-18 
IV. Biological sciences-Biol 101, 102B, 105; 
Bot 107; 310 or 320; Gen 340; Bact 300; B 
& B 301 or An S 318 .. ... .. . ............. 29-31 
V. Social sciences-Soc 134 or Psych 101 ; 
Econ 241; Pol S 215; electives (3 er.) ...... 12-13 
VI. Humanities-electives (6 er.) ................. 6 
VII. Agronomic science-Agron 110, 114, 154, 
206, 211, 310, 318, 354, 411 , 451; elec-
tives (18 er.) .............................. 40 
VIII. Electives .............. .... . . ..... ....... 56-63 
TOTAL 
Typical Program for the First Two Years 
FRESHMAN YEAR 
192 
Fall Credits 
Orientation in Agronomy-Agron 110 ........ .. ......... ... .... . ...... R 
Principles of Crop Production-Agron 114 .... 4 
Principles of Biology-Biol 101 . . . . . . . . . . . . . . . . . . . . . . . .. 3 
General Chemistry-Chem 141 , 141L; or 147, 147L . . . . 4 
Language in Composition and Reading-Engl 104 ....... . . . . . 4 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1 
Winter 
Experimental Biology-Biol 105 . . ...... . ...... . ... . .. . . . . . . . .. ...... .. 2 
Language in Composition and Reading-Engl 105 ................ . ... . .. 4 
Library Instruction-Lib 160 ... . ...... . ...... .. . . . .. . . ...... . .... . .... 1 
Mathematics 104 or 105 or 109 or 120 . ...... . . . ..... . .......... . .... .4-5 
General Chemistry-Chem 142, 142L; or 148, 148L . . . . . . . . . . . 4 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . 1 
Spring Credits 
Fundamentals of Soil Science-Agron 154 .... .. .. ..... .... .. .... . ..... 4 
General Botany-Bot 107 ... .. . . . . .... . ... . .. . . ... . .. . . . ..... . . . . ..... 5 
Sociology 134 or Psychology 101 ...... . .. . .. . . ... .... .. . . . .. . .. ... . . 3-4 
Principles of Economics-Econ 241 ... .. .. .. ...... . .. .. .. .. .... . .... . .. 3 
Physical education .. . . .. . .. . . .. : ......... .. ........ ... . ... . .. . ....... 1 
SOPHOMORE YEAR 
Fall Credits 
Agronomy 211 ... . ......... . .......... . .... . .. . . .... . .... . . . .. . . . . . . . 1 
Biology of Animals-Biol 102B . .. . . .. .. ... ........ . . . . . .......... . .. . . 2 
Introduction to Meteorology- Agron 206 . . . . . . . . . . . . . . . . . . . . . 3 
Fundamentals of Speech-Sp 211 . . . . . . . . . . . . . . . . . . . . . . . . ... 3 
Organic Chemistry-Chem 231 and 232A, or 334 . . . . . . . . . . . . . . . 3-5 
Electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 2-4 
Winter 
Plant Physiology-Bot 310 or 320 ... . ......... . .. . 
Credits 
. . .. . 4-5 
American Government-Pol S 215 . . . . . 
Principles of Statistics-Stat 101 or 104 
Electives . . ....... . .. ...... . ...... . 
...... 3 
.• •....... 5 
...... . 3-4 
Spring Credits 
Principles of Crop Physiology- Agron 318 . . 
Introduction to Bacteriology-Bact 300 ......... . ... . 
...... . 3 
. .. ....... 5 
Physics-101or106 or111or221 . . . . 
Electives . . ........ . ..... . . . .. .. .. . 
Curriculum in 
Animal Ecology 
. .4-5 
.3-4 
Areas of specialization may be selected upon con-
sultation with academic adviser. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211 ; 
Jl MC 225 or Engl 414; Lib 160 . .. .... ..... . 15 
II. Mathematical sciences-Math 104 or 109; 
161, 162; Stat 101; Com S 201 .... . .. .... ... 19 
III. Physical sciences-Chem 141, 141L, 142, 
142L, 334, 335, 336; B & B 301; Physics 
111, 112; Geol 100 ....... . . ... .. ... ... . . .. 32 
IV. Biological sciences-A Eel 100, 200, 309, 
342, 405; Bact 300; Biol 101, 103, 105, 
303; Bot 107, 306, 424; Ent 370; Gen 340; 
Zool 106, 307, 311, 455 ... ... . . .... .. . .... . 70 
V. Social sciences-Econ 242, electives (9 er.) . . 12 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
VII. Free electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
TOTAL 192 
COLLEGE OF AGRICULTURE 67 
Typical Program for the First Two Years 
FRFSHMAN YEAR 
Fall Credits 
Principles of Biology-Biol 101 . . . . . . . . . . . . . . . . . . . . . . 3 
General Chemistry-Chem 141, 141L ...... . .... . . . ........ . . .. .. . ... .. 4 
Language in Composition and Reading-Engl 104 . ..... .. . . .. . .......... 4 
Principles of Economics-Econ 242 . . . ......... . ...... . ... .. .. . ....... . 3 
Technical Lecture-A Eel 100 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . R 
Winter Credits 
Experimental Biology-Biol 105 .. .... ... . . ........ .. ....... . . . ... . .... 2 
General Chemistry-Chem 142, 142L . . .. . ... . ..... . .. .. ...... .. . . ..... 4 
Language in Composition and Reading-Engl 105 .... . .......... . ... . .. .4 
Precalculus Mathematics-Math 109 or Finite Mathematics-Math 104 ... 5 
Spring Credits 
Environmental Biology-Biol 103 . . ..... . .............. . . . ... . . 3 
General Zoology-Zool 106 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Principles of Statistics-Stat 101 . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . ......... 3 
SOPHOMORE YEAR 
Fall Credits 
Introduction to Geology---Geol 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
Computer Programming-Com S 201 ... ..... .... . . .. . . ...... . . . ....... 3 
Library Instruction-Lib 160 . . . . . . . . . . . . . . . ....... 1 
General Physics-Phys 111 . . . . . . . . . . . . . . ..... .. . .. . .. .. . . . .. . ....... 4 
Winter Credits 
General Botany-Bot 107 . .•. 5 
General Physics-Phys 112 .. . . . .......... . .. . .. . ... . . . . 4 
Vertebrate Biology- A Eel 200 .... . ..... . . . ... 5 
Intuitive Calculus-Math 161 ... . .............. . . . .. .. ... . . .3 
Spring Credits 
Plant Taxonomy-Bot 306 . . . .. .. . ...... . . . . ...... .4 
General Entomology-Ent 370 . . .. . ............... . .... 4 
Intuitive Calculus- Math 162 ..... . .. . . .. .. ........ 3 
Curriculum in 
Animal Science 
Degree Requirements Credits 
I. Communications-Engl 104, 105; elec-
tives (12 er.); Lib 160 .. ..... ... . . .. . . . . .. . . 21 
II. Mathematical sciences-Stat 101 ; 
mathematics (5 er.) ....... ... .. ....... .... . 10 
III. Physical sciences-Chem 141, 141L, 142, 
142L; B & B 221 or organic chemistry (3 
er.); electives (5 er.) ... ...... ... .. . ... .. . . . 16 
IV. Biological sciences-Biol 101, 105, 300; 
Gen 340; V APP 229 . . . . . . . . . . . . . . . . . . . . . . . 18 
V. Social sciences-Econ 241 , 242; electives 
(12 er.) . . ... .. .... .. . .. .... .. . . .. . ... . .... 18 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Animal science-An S 110, 114, 270, 318, 
319, 331 , 350, 351 , 370; 9 credits or 3 
courses at the 400-level .. .. .... . ...... .... . 40 
VIII. Agricultural sciences-Agron. 114, 154 . .. . . . 8 
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IX. Physical education . . . . . . . . . . . . . . . . . . . . . . . . 3 
X. Free electives .... . . .... ........... ....... . 52 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall 
Orientation in Animal Science-An S 110 ... 
Animal Production-An S 114 . . 
Principles of Biology-Biol 101 , 105 
Credits 
. ..... R 
. ........ 5 
.5 
Library Instruction-Lib 160 ...... . . . . .... .... .. ..... 1 
Mathematics . 
Physical education ... ...... . . .. . 
Winter 
Language in Composition and Reading-Engl 104 . 
General Chemistry-Chem 141, 141L 
. Principles of Statistics-Stat 101 
Elective . ... ....... ......... . ... . . . .... .. . 
. . .. 5 
. .1 
Credits 
.4 
.4 
.. 5 
. ... 3 
Physical education . . ...... . 1 
Spring 
Language in Composition and Reading-Engl 105 . 
General Chemistry-Chem 142, 142L . . 
Principles of Crop Production-Agron 114 
Meats and Processing-An S 170 
Physical education .............. . 
SOPHOMORE YEAR 
Fall 
Anatomy of Domestic Animals-V APP 229 . 
Fundamentals of Soil Science-Agron 154 
Electives .................... . 
Winter 
B & B 221 or Organic chemistry . 
Principles of Economics-Econ 241 . 
Electives . 
Spring 
Principles of Economics-Econ 242. . . . . .. .. .... . 
Meat Animal Growth-An S 270 ... . . ..... ....... . 
Electives . . . . . . . . . . . . . . . . . . . . . .. . ........ . 
Preprofessional Studies 
Credits 
. .. . . 4 
. . . . 4 
.... 4 
.. 3 
. .1 
Credits 
. .... 5 
... .4 
. ... 7 
Credits 
.3 
. .. 3 
. ... 9 
Credits 
. .3 
. ... 4 
.8 
Students interested in preparation for admission to colleges of medicine 
or veterinary medicine may do so with a complementary program and may 
also satisfy requirements for the degree Bachelor of Science in animal 
science (See Index). 
Curriculum in Biometry 
Administered by the Department of Statistics. The 
major in biometry will take courses in statistics and 
mathematics, and, with the guidance of an advisory 
committee from agriculture, will select technical 
agriculture courses which will provide some depth of 
training in an agriculturally related area. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160 . .......... . .... . . . .. ... ... . ..... .. 12 
II. Mathematical sciences-Math 120, 121, 
122, 223; Com S 201 . . . . . . . . . . . . . . . . . . . . . . . 22 
III. Physical sciences-Chem 141, 1411, 142, 
1421, 231 , 232A; Phys 111 .. .. ............. 15 
IV. Biological sciences-Biol 101, 105, elec-
tive; Gen 340 or 400 . . . . . . . . . . . . . . . . . . . . . . . 11 
V. Social sciences-Econ 241 , 242; Soc 134; 
elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Agricultural sciences-Agron 114A, 
154A, or Hort 114A, 114B; An S 114, or F 
Tech 114; Ag 104 . .. . . .. . . . .... .. .. ...... . 13 
VIII. Technical agriculture-selected from 
agronomy, animal science, biology, en-
tomology, fisheries and wildlife biology, 
food technology, forestry, or plant 
pathology as arranged by advisory com-
mittee .............................. . ..... 32 
IX. Statistics-Stat 100, 104, 341 , 342, 343, 
380, 401, 402, 411 , 421, electives . . . . . . . . . . . 36 
X. Physical education . . . . . . . . . . . . . . . . . . . . . . . . 3 
XI. Electives ..... ..... ............ ..... .. . ... 28 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Animal Production-An S 114, or Hort 114A, 114B. . ... 5 
General Chemistry-Chem 141 , 141L . . ... 4 
Language in Composition and Reading-Engl 104 ... . .. 4 
Introduction to Sociology-Soc 134 . . . ............. . ....... 3 
Physica l education . . . . . ... 1 
Orientation in Statistics-Stat 100 . . R 
Winter 
Language in Composition and Readi ng-Engl 105 . . 
General Chemistry-Chem 142, 142L .. 
Analytic Geometry and Calculus-Math 120. 
Experimental Biology-Biol 101 
Physical Education ..... 
Spring 
Experimental Biology-Biol 105 
Analytic Geometry and Calculus-Math 121 . 
Introduction to Statistics-Stat 104 ... 
Credits 
. .. 4 
. ..... 4 
. .. 5 
... 3 
. .... 1 
Credits 
..... 2 
. ... 5 
Principles of Crop Production-Agron 114 or F Tech 114. 
. .. 5 
. . . 4 
. .1 Library Instruction-Lib 160 . . . ......... . . 
SOPHOMORE YEAR 
Fall Credits 
Computer Programming-Com S 201 . . . . . . . . . . . . . . . . . . ... 3 
Analytic Geometry and Ca lcul us-Math 122 .... . .. ....... .. . .... . . ..... 5 
Fundamentals of Speech-Sp 211 . . . ... 3 
Fundamentals of Soil Science-Agron 154 . . .4 
Physical education . . . . . .1 
Winter 
Principles of Economics-Econ 241 . 
Analytic Geometry and Calculus-Math 223. 
Statistical Methods-Stat 401 ..... . 
Technical agriculture elect ive 
Biology elective 
Spring 
Statistical Computing-Stat 380 
Statistical Methods-Stat 402 . 
Principles of Economics-Econ 242 ... 
Technical agriculture elective 
Humanities elective ................ . 
Credits 
. ........ 3 
. .. 4 
. 4 
... 3 
.. 3 
Credits 
.... 3 
. . . .. 4 
.3 
....... ".. . .3 
. .. 3 
Curriculum in 
Dairy Science 
Administered by the Department of Animal Science. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
electives (8 er.); Lib 160 . . . . . . . . . . . . . . . . . . . 20 
II. Mathematical sciences-Stat 101; 
mathematics (5 er.) .......... .. ....... . .. . . 10 
III. Physical science->-Chem 141, 141L 142, 
142L; B & B 221 or Organic Chemistry (3 
er.); electives (5 er.) ................... . ... 16 
IV. Biological sciences--Biol 101, 105; Biol 
300 or F Tch 305; Gen 340 or 350; V APP 
229 .......... .. .... . .. .... ............... 17 
V. Social sciences-Econ 241, 242; electives 
(6 er.) .................................... 12 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Professional dairy science courses-An S 
110, 114, 170, 318, 319, 350, 351, 434, 
436, 437; F Tch 114; electives (6 er.) ........ 41 
VIII. Agricultural sciences-Ag 104; Agron 
114, 154....................... . .......... 8 
IX. Physical education . . . . . . . . . . . . . . . . . . . . . . . . 3 
X. Free electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
TOTAL 192 
Typical Program for the First Two Years 
FRF.sHMAN YEAlt 
Fall Credits 
Orientation in Dairy Science--An S 110 . . . . . ... . R 
Animal Production-An S 114 . . .. 5 
Language in Composition and Reading-Engl 104 .... . ............ . ..... ~ 
Principles of Biology-Biol 101 , 105 . . . . . . . . . . . . . . . . . . . . .. . .. . ..... 5 
Library Instruction-Lib 160 . . . . . . . . . . . . . . . . .. 1 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 1 
Winter Credits 
Introduction to Food Technology-F Tch 114 .. 4 
Language in Composition and Reading-Engl 105... . . .4 
General Chemistry-Chem 141, 141L . . . . . . . . . . . . . . . . .4 
Meat and Meat Processing-An S 170 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Physical education . . . . . . . . . . . . . . . . . . . . . . 1 
Spring 
Principles of Crop Production- Agron 114 . . 
Fundamentals of Speech-Sp 211 .. 
General Chemistry-Chem 142, 142L ....... . 
Mathematics . . ......... . . 
Physical education . . ·: ....... . .... . . . .. . . . 
SOPHOMORE YEAR 
Credits 
. . . 4 
. .. 3 
. ............ .... .4 
. .. .... ..... . .... ... 5 
. .. 1 
Fall Credits 
Principles of Statistics-Stat 101 . . . . . .. 5 
Anatomy of Domestic Animals-V APP 229. . . . . .. . 5 
Organic Chemistry or B & B 221 . . . . . . . . ........................ 3 or 5 
Social science elective . . . . . . . . . . . . . . . . . . . . . . ....... 3 
Winter Credits 
Principles of Economics-Econ 241 ............... ... .. . ............... 3 
Fundamentals of Soil Science-Agron 154 ... 4 
Animal science elective. . . . . . . . . . . . . . . . . . . . . . . ... 3 
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Humanities elective ............. ..... ... . . ... ......... . ....... . ... . .. 3 
Communications elective ...... . ... . . . .. .. ... .. .. ... . . .. . ... . . . . ... . . . 3 
Spring Credits 
Introductory Genetics-Gen 340 or 350 .. ... .... . . . . . ... .. . .... . . ...... 3 
Animal science elective ... . . . .. . ..... .. ................. . ... . ...... . .. 3 
Electives ..... . ............. .. ............ .. .............. . ...... . . . . 9 
Preprofessional Studies 
Students interested in preparation for admission to 
colleges of medicine or veterinary medicine may do so 
with a complementary program and may also satisfy re-
quirements for the degree Bachelor of Science in dairy 
science (see Index). 
Curriculum in 
Entomology 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160 .................. . ................. 12 
II. Mathematical sciences-Math 104 or 109; 
Stat 101; Com S 201 ............... .... ..... 13 
III. Physical science~hem 141, 141L, 142, 
142L, 334, 335, 335L;Phys 111, 112;Geol 
100 . ... ... . .. ................. ....... ..... 28 
IV. Biological sciences-Biol 101, 103, 105; 
Bact 300; Bot 107, 306, 310; Gen 350; Zool 
106, 307, 320, 334 ........ . .............. .. .49 
V. Social sciences-Econ 241, 242; Soc 134; 
Pol S 215 .... .. ............................ 15 
VI. Humanities-Engl 201, 414; electives .... ... . 18 
VII. Agricultural sciences-Agron 114, 154; 
Hort 114A .............. .......... . .. ...... 11 
VIII. Entomology-100, 370, electives ........... .. 16 
IX. Physical education . . . . . . . . . . . . . . . . . . . . . . . . . 3 
X. Free electjves ... .... . . ........... ... ... .. .. 27 
TOTAL 192 
Typical Program for the First Two Years 
FRF.sHMAN YEAlt 
Fall Credits 
Principles of Biology-Biol 101... . .. . . . .. ..... .. .. . ............ . . 3 
Experimental Biology-Biol 105 . . . . . . . .. .. .......... ... . .... .. 3 
General Chemistry-Chem 141 , 141L . . . . . . . . . . . . . . . . . . . . .4 
Finite Mathematics-Math 104 (5cr.) or Precalculus Mathematics-
Math 109 (5 er.).. . . ... . . . .... . .. . . . .......... . . . . . . ....... 5 
Technical Lecture-Zoo! 100 . . . . . . . . . . . . . ..... . . .. .. .... .... .. R 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 1 
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Winter 
Environmental Biology-Biol 103 ... 
General Chemistry-Chem 142, 142L . 
Credits 
. ..... 3 
. .... 4 
Principles of Statistics-Stat 101 .................... . . ....... 5 
Language in Composition and Reading----Engl 104 ... . 
Physical education ...... . . ...... . 
Spring 
General Zoology-Zool 106 ... ...... . 
General Botany-Bot 107 ........... . . . 
. .... 4 
. .. 1 
Credits 
.. . 5 
. .. 5 
Language in Composition and Reading----Engl 105 ... . ...... ... ... ..... 4 
Library Instruction-Lib 160 ............ . 
Physical education . . . . . ....... .. ........ . 
SOPHOMORE YEAR 
Fall 
.1 
.. .1 
Credits 
General Entomology-Ent 370. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Organic Chemistry-Chem 334 . . . . . . . . . . . . . . . . . . . . . . 3 
Computer Programming-{;om S 201 . . . . . . . . . . . . 3 
Principles of Crop Production- Agron 114 . . 4 
Introduction to Literature-Engl 201 . . . . . 3 
Winter 
Comparative Anatomy- Zoo! 320 . ...... .. . 
Organic Chemistry-Chem 335 . 
Introduction to Geology-Geol 100 
Principles of Economics-Econ 241. 
Credits 
..5 
..3 
.. 4 
.. 3 
Spring Credits 
Plant Taxonomy-Bot 306 . . . . . . . . . . . . . . . . . . . ....... 4 
Laboratory in Organic Chemistry-Chem 335L ...... .. ........... ..... . . 2 
Fundamentals of Soil Scienc~Agron 154 .... . ...... .. ....... 4 
. .. 3 Principles of Economics-Econ 242 .... 
Introduction to Sociology---Scx:: 134. . . . . . . . . . . . . . . . . 4 
Curriculum in 
Farm Operation 
Administered by the College of Agriculture. It in-
cludes a collegiate winter quarter program, a two-year 
program leading to a certificate in technical agriculture, 
and a four-year degree program. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160; electives (5-6 er.) ..... . ...... . 17 or 18 
II. Mathematical sciences . . . . . . . . . . . . . . . . . . . . . . 8 
III. Physical sciences-Chem 141, 141L, 142, 
142L; organic chemistry or biochemistry 
(3-5 er.); electives (3-5 er.) . .. . ... . ... .. ...... 16 
IV. Biological sciences-Biol 101, electives 
(9 er.) ..................................... 12 
V. Social sciences-Econ 241, 242; electives 
(6 er.) ......... . .......... . ................ 12 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Agricultural sciences-Ag M electives (9 
er.); Agron 114, 154, 212; An S 114, 318; 
electives (3 er.); Econ 230, 330; 430 or 451 
or Ag 450; 20 credits 300-level or above to 
be chosen from agricultural mechaniza-
tion, agronomy, animal science, and 
agricultural economics : ...... ... .... . . 55· or 66 
VIII. Other required courses-Ag 110, 499. . . . . . . . . 1 
IX. Physical education . . . . . . . . . . . . . . . . . . . . . . . . . 3 
X. Free electives ......................... 50 to 52 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Animal Production-An S 114 . . . . . . . . . . . . . . . 5 
Principles of Biology-Biol 101 .... .... . . . ... 3 
Language in Composition and Reading-Engl 104 . . . ... . . . 4 
Library Instruction-Lib 160 . . . . . . . . . . . . . . . . .1 
Physical education . . . . . . . .......... ... .... . .. .. 1 
Farm Operation Orientation-Ag 110.. ... . . . . ... . . . . R 
Winter Credits 
Principles of Crop Production-Agron 114 . . . . . . . . . . . . . . . . . . 4 
Language in Composition and Reading----Engl 105 ................ . ... 4 
Biological sciences elective . . . . . . . . . . . . . . . . . . ....... 4 
Physical education . . . . . . . . ...... 1 
Elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ........ 3 
Spring 
Grain and Forage Crops-Agron 212 ... .. ......... . 
Biological sciences elective ... . 
Mathematical sciences elective . . . 
Physical education . 
Agricultural mechanization elective . . 
SOPHOMORE YEAR 
Fall 
General Chemistry-Chem 141, 141L .. 
Principles of Economics-Econ 241 ... . 
Farm Accounting and Tax Management-Econ 230 
Animal science elective . 
Elective . . . . . . . . . . ........ ... ................ . 
Winter 
Fundamentals of Speech-Sp 211 
General Chemistry-Chem 142, 142L ...... . 
Principles of Economics-Econ 242 ........ . 
Fundamentals of Soil Scienc~Agron 154 .. 
Elective . .. . ...... .. .. .... ............ .... . 
Spring 
Farm Management and Organization-Econ 330 . 
Biochemistry or organic chemistry 
Social sciences elective ............. . 
Agricultural mechanization elective 
Mathematical sciences elective ... 
Two-year Certificate* 
Credits 
.. .. 5 
. ... 3 
.. 5 
.. 1 
. ".3 
Credits 
. .. 4 
. .3 
.. 4 
. .. 3 
. ... . 3 
Credits 
. .. .. 3 
. . 4 
. .3 
. ...... 4 
. .3 
Credits 
. ... . ....... 4 
... . .. ... . 3-5 
. . .... 3 
... . 3 
. ... . 3 
Certificate Requirements Credits 
I. Communications-Engl 104; Lib 160; 
electives (6 er.) ............................. 11 
II. Physical sciences-Chem 140, 140L; or 
141, 141L ............ . .............. .. ..... 4 
III. Biological sciences-Biol 101; electives (2 er.) 5 
IV. Social sciences-Soc 130 ...... ... .. . ... . .. .. 4 
V. Agricultural sciences-Ag M 134, 136, 
164, 219, electives (3 er.); Agron 114, 154, 
212, 244; An S 114, 218; electives (3 er.); 
Econ 130, 230 ..... . ... . ............. . .... . . 49 
VI. Other required courses-Ag 110 ............. R 
VII. Physical education . . . . . . . . . . . . . . . . . . . . . . . . . 3 
VIII. Free electives ...................... . .... . .. 20 
TOTAL 
*A 1.75 grade point is required 
96 
Winter Quarter Program Credits 
Farm Operation Orientation-Ag 110 . . . . . . . . . . . . . R 
Farm Machinery Management-Ag M 134 . . . . . . . . . 2 
Agricultural Maintenance Welding-Ag M 154... . . 2 
Crop Production-Agron 112 . . . . . . . . . . . . . . . . . . . . . 3 
Soils-Agron 152 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Animal Production-An S 114 . . . . . . . . . . . . . . . . . . . . 5 
Elements of Farm Management-Econ 130 . . . . . . . . . 4 
TOTAL 
Curriculum in Fisheries 
and Wildlife Biology 
19 
Administered by the Department of Animal Ecology. 
The curriculum provides broad training in both fish-
eries and wildlife biology. Students may pursue special 
interests through elective courses and summer employ-
ment. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Jl MC 225 or Engl 414; Lib 160 ........ . .. .. . 15 
II. Mathematical sciences-Math 104 or 109; 
Stat 101; elective in computer science, ad-
vanced statistics or advanced 
mathematics ........ . .................. 13 - 15 
III. Physical sciences-Chem 141, 141L, 142, 
142L, 231, 232; Phys 111, 112; Geol 
100 ............. . .. . .. . ................... 25 
IV. Biological sciences-A Eel 100, 200, 309, 
340, 342, 405, 447' 448, 464, 465; Bact 
300; Biol 101, 103, 105; Bot 107, 306, 424, 
advanced systematic botany elective; Ent 
370; Gen 340; Zool 106, invertebrate 
zoology elective (307 or 311), vertebrate 
zoology elective (320, 322 or 334) . . ...... 89 - 92 
V. Social sciences-Econ 242; electives (9 er.) ... 12 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
VII. Other required courses-Ag M 306; Agron 
154; forestry or outdoor recreation 
elective ..... .. .... . . .... .. .... .. . . ...... . .. 9 
VIII. Free electives .. .......... . ...... ....... 15 - 20 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Principles of Biology - Biol 101 . . .. . ... . ... 3 
COLLEGE OF AGRICULTURE 71 
General Chemistry- Chem 141, 141L . ... . ....... . . ........... .4 
Language in Composition and Reading - Engl 104 .. . .... .4 
Principles of Economics - Econ 242 . . ... ... .. .... . . ........... 3 
Technical Lecture-A Eel 100 . . .. . ............ .. . . . . . . R 
Winter Credits 
Experimental Biology - Biol 105 .. .... .. ........... .. .. .. . . ........... 2 
General Chemistry - Chem 142, 142L . . . . . . . . ... . ............ 4 
Language in Composition and Reading - Engl 105 ..... ........ ..... .. .. 4 
Finite Mathematics-Math 104 or Precalculus Mathematics-Math 109 .. . 5 
Spring 
Environmental Biology - Biol 103 
Introduction to Geology - Geol 100 . 
Principles of Statistics - Stat 101 .. . 
General Zoology - Zool 106 . . . .. .. . 
SOPHOMORE YEAR 
Fall 
Fundamentals of Soil Science -Agron 154 . . . . . . . .... . . . .. .. . 
Elementary Organic Chemistry- Chern 231 . ..... . 
Laboratory in Elementary Organic Chemistry - Chern 232 
Credits 
.. 3 
..4 
. . . . 5 
. . 5 
Credits 
. . . . . . . 4 
. ..... . 3 
.. 2 
General Physics - Phys 111 ......... . . ... . ... 4 
Mathematics elective ..... . .. . 
Winter 
General Botany-Bot 107 . .... . 
. .. . 3 - 5 
Credits 
. .. 5 
. .1 Library Instruction - Lib 160 . 
General Physics - Phys 112 .. 
Vertebrate Biology - A Eel 200 
. . . . . . . . .4 
. .. . .. 5 
Spring Credits 
Plant Taxonomy - Bot 306 ...... . ....... .. . . . ...... .. ..... . ... 4 
Fundamentals of Speech - Sp 211 
Ornithology - A Eel 340 
..... 3 
. . .... . ............ 4 
Electives ......... . ............. . ... . .. . . ..... 3 - 5 
Curriculum in 
Food Technology 
Students majoring in food technology must declare a 
science or business minor. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160 .. . ..... . .......... . .. .... . .... ..... 12 
II. Mathematical sciences-Math 109; Stat 101 .. 10 
III. Physical sciences-Chem 141, 141L, 142, 
142L or 147, 147L, 148, 148L; 231 or 334 
and 335; F Tch 449 ........... .... .. .. . ..... 19 
IV. Biological sciences-Biol 101, 103, 105; 
Bact 300 . ......... . ... . . ..... .... . .... .... . 13 
V. Social sciences-Econ 241, 242; Pol S 
215; electives 3 ... .. .... ... . . .. . ..... . ..... 12 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Agricultural and nutrition sciences-F & 
N 304 and selected courses in animal 
science; agronomy; horticulture or nutrition .. 21 
VIII. Food technology-F Tch 114, 202, 412, 
414, 450, 491 , 492, 499 ... ..... ...... . .... . . 31 
IX. Free electives ..... ... ...... ....... .... 49 or 33 
TOTAL 192 
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Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Language in Composition and Reading - Engl 104 .. . . . . . 4 
Precalculus Mathematics - Math 109 ............ .. ........ . ..... 5 
General Chemistry-Chem 141 , 141L; or 147, 147L ... . .4 
. ... 1 
... 1 
Library Instruction - Lib 160 . 
Orientation - F Tch 110 
Physical education . . ............. .. ......... 1 
Winter 
Language in Composition and Reading - Engl 105 ... 
General Chemistry - Chem 142, 142L; or 148, 148L 
Introductory Food Technology - F 'fch 114 .. 
Physical education ..... . . . 
Electives or specialization ............. . 
Spring 
Credits 
. ...... 4 
.. .. ... 4 
. ... .4 
. .. 1 
. ...... 3 
Credits 
.3 Principles of Biology - Biol 101 
Experimental Biology - Biol 105 ........ 2 
Physical education .. ........... . .. . . . 
Electives or specialization ... . . . ..... . 
SOPHOMORE YEAR 
Fall 
Environmental Biology- Biol 103 . ..... . ... ..... . 
Principles of Statistics -Stat 101 .... .. . .. .. . .... . . . 
Fundamentals of Speech - Sp 211 . 
Electives or specialization 
Winter 
Basic Food Industries - F Tch 202 ... . . ........ . . . ......... ... . 
General Bacteriology - Biol 300 .. . 
American Government - Pol S 215. 
Principles of &onomics - &on 241 
Spring 
Sensory Eva! uation of Food - F & N 304 
Principles of &onomics - &on 242 
Electives or specialization .. 
Curriculum in Forestry 
... 1 
. . . 10 
Credits 
... 3 
. 5 
. ... 3 
.5 
Credits 
.... 3 
.5 
.. .... 3 
... 3 
Credits 
.... 3 
.... 3 
.10 
Students majoring in forestry are required to select 
an area of specialization in Forest Resource Manage-
ment (accredited by Society of American Foresters) or 
Forest Products. 
Degree Requirements Credits 
I. Communications - Lib 160; Engl 104, 
105, 414; Sp 211 ........................... 15 
II. Mathematical sciences - Math 109, 161, 
162; Stat 104; O:>m S 201 ... . ... .. ........... 20 
III. Physical sciences - Chem 141, 141L, 
142, 142L, 231; 232A or 334; Phys 111 .... 15-17 
IV. Biological sciences-Biol 101, 105, 107 . .... 11 
V. Social science - Econ 241 , 242; concen-
tration in sociology, psychology or 
political science (9 er.) ..... . ................ 15 
VI. Hwnanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
VII. Forestry courses - For 101, 201, 202, 
203, 204, 241, 301 , 380, 397, 451, 452, 
453, 454 ................... . .... . ... ....... 40 
VIII. Areas of specialization -
A. Forest Resource Management - A Eel 
324; Bot 256, 310, 416; CE 210; Agron 
357; For 302, 442, 445. Electives from 
other renewable natural resources (6 
credits from For 360, 390, 407, 470, 
491; Zool 461; LA 404) . . ... . ............ 36 
Electives ...... ...... .. . ............. 18-20 
Minor ... ... . .... . .................... .. 20 
74-76 
B. Forest Products - For 386, 481, 485, 
487, 488, 489;Bot417 . ........... ....... 23 
Electives ..... . . . . . .. .. ............. . 21-23 
Minor . .... . ............................ 30 
74-76 
TOTAL 201 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Precalculus Mathematics - Math 109 . .............. ... ...... 5 
Introduction to Forestry and Outdoor Recreation Resources - For 101 ... 3 
Field Studies and Demonstration - For 101 L .................. . ...... . 1 
General Chemistry - Chem 141 , 141L . . .................... .. ... ...... 4 
Library Instruction - Lib 160 ... . . . .. .. . . . . . . . . .. . ..... 1 
Orientation - For 110 . . • . . . . . .. . . . . .... R 
Winter Credits 
Principles of Biology - Biol 101 .......... . .............. . . . ... 3 
Experimental Biology - Biol 105 . .... . . . .............. . .. .... . . ....... 2 
Language in Composition and Reading- Engl 104 .. . ... .4 
General Chemistry - Chem 142, 142L ...... 4 
Intuitive Calculus - Math 161 . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 3 
Spring Credits 
General Botany - Bot 107 . .... . ..... ........ ...... . ....... . . ... ... 5 
Language in Composition and Reading - Engl 105 . . . . . ....... 4 
Intuitive Calculus - Math 162 . . .. . ... . 3 
Humanities .. . . ......... ... ..... . ... . ...... . ... 3 
First Summer Session Credits 
Field studies, prerequisite to junior year. For 201 , 202, 203, 204 ......... 9 
SOPHOMORE YEAR 
Fall Credits 
Principles of &onomics - &on 241 . . . . . . . . . . . . . . . . . . . . . . . . 3 
Elementary Organice Chemistry - Chem 231 , 232A or 
Organic Chemistry - Chem 334 . . . . . . . . . . . . . . . . . . . . . . . .. 3-5 
Humanities. ........ . . ... ...... . ................. .. ........ 3 
General Physics-Phys 111 . . . . . . . . . ........ . ......... . .. . ...... 4 
Winter Credits 
Introduction to Statistics - Stat 104 ...... . ............................ 5 
Principles of &onomics - &on 242 ... . . . .. .. ......... ... ............ 3 
Humanities .. .. . ....................... ... .... . ... . .... . . . .... .. ..... 3 
Wood Technology - For 380 . . . . . ............ ......... . ......... 5 
Spring Credits 
Computer Programming - Com S 201 . . .... . . . . . ....... 4 
Fundamentals of Speech - Sp 211 . . . . . . .......... . .... . . . ... .... 3 
Forest and Outdoor Recreation Resource Measurements - For 241 ....... 3 
Social Science . . . . . . . . . . . . . . . . . . . . . . . ........................... 3 
Electives . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ...................•...... : 3 
Curriculum in 
Horticulture 
Degree Requirements Credits 
I. Communications - Engl 104, 105; Lib 
160; Sp 211A or 211B .... . ... ....... ........ 12 
II. Mathematical sciences - Math 104, or 
109, or 120, or 150; Stat 101, or 104, or 127 ... 10 
III. Physical sciences - Chem 141, 141L, 
142, 142L, 231 , 232A; Phys 101or106 ....... 17 
IV. Biological sciences - Biol 101, 102B, 105; 
Bot 107, 216, 306, 310, 404, 407; Gen 340; 
Ent 376 .................................... 37 
V. Social sciences - Econ 241 , 242; Psych 
101; electives (3 er.) ..................... ... 12 
VI. HUinanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Horticultural sciences - Hort 110, 114A, 
114B, 154, 214, 401, 402; horticultural 
electives (24 er.) ............................ 36 
VIII. Agricultural sciences - Agron 154, 354 ....... 8 
IX. Electives .................................. 54 
TOTAL 192 
Typical Program for the First Two Years 
FRF.sHMAN YEAR 
Fall Credits 
Principles of Biology - Biol 101 . . . . . . . . . . . . ... 3 
Experimental Biology - Biol 102B. . . . . . . . . . . . . .. .. . . .. . ... . . . .. 2 
Language in Composition and Reading - Engl 104. . . . . . . . .. 4 
Orientation in Horticulture - Hort 110 . . . . . . . . . . . . . . . . . . . . . . . . . . R 
Principles of Horticulture -Hort 114A... . .. 3 
Principles of Horticultural Laboratory - Hort 114B . . 1 
Library Instruction - Lib 160........ . .. 1 
Winter 
General Chemistry- Chem 141, 141L . . . ............... . 
Credits 
.. .4 
.. .. 4 
.. . 3 
Language in Composition and Reading - Engl 105. 
Greenhouse Methods - Hort 154. . ............. . 
General Botany-Bot 107 ... 
Electives . . . . . . . . . . . . . . . .......... .. .... . 
Spring 
Fundamentals of Soil Science - Agron 154 .... 
Foundations and Frontiers of Physics - Phys 101 
General Chemistry-Chem 142, 142L 
General Psychology - Psych 101 
Experimental Biology - Biol 105 .... 
SOPHOMORE YEAR 
Fall 
Principles of Economics - Econ 241 .. . 
Weed Identification and Control -Bot 216 
Mathematics ... 
Electives 
Winter 
Elementary Organic Chemistry- Chem 231 , 232A . . 
Principles of Economics - Econ 242 
Plant Propagation - Hort 214 .. . 
Electives ...... .... .. . ..... . 
Spring 
Speech .. 
. .... 5 
..2 
Credits 
.. .... . . . ... . ... 4 
.. 4 
.. 4 
.. 3 
.. 2 
Credits 
...... 3 
..... 4 
............ 5 
. . .. 4 
Credits 
.. . 5 
.... 3 
.. .. 3 
.. .. .. .. .. 5 
Credits 
.. .. 3 
Statistics ..... . .. .... .•.... ... . .... ..•... . .•... .. •.. ....... 5 
Electives ...... . .. 8 
COLLEGE OF AGRICULTURE 73 
Curriculum in 
Landscape Architecture 
Accredited by the American Society of Landscape 
Architects. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Lib 160; 
electives . .. . ........ .. . . ...... ...... . ...... 15 
II. Mathematical sciences . . . . . . . . . . . . . . . . . . . . . . 8 
III. Physical sciences ...... .. . .. . ..... ..... .. ... 16 
IV. Biological sciences-Biol 101, 103; electives .. 12 
V. Social sciences .............. ..... .......... 12 
VI. HUinanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Engineering-C E 211A, 214; civil engi-
neering electives ........................... 9 
VIII. Urban planning . . .. ..... . .... . ... ...... . ... 6 
IX. Forestry or horticulture or soils electives . . . . . 9 
X. Architecture ............................... 9 
XI. Landscape architecture-L A 110, 112, 
113, 201, 213, 231, 232, 233, 251, 313, 
334, 352, 361, 411, 412, 413, 420, 422, 
436, 453 . . ........ . .................. .. .. .. 73 
XII. Physical education . . . . . . . . . . . . . . . . . . . . . . . . . 3 
XIII. Free electives .............................. 14 
TOTAL 192 
Typical Program for the First Two Years 
FRF.sHMAN YEAR 
Fall Credits 
Principles of Biology-Biol 101. . . . . . . . . . . . .. . . .. . . . . . 3 
Language in Composition and Reading-Engl 104.. . .4 
Orientation in Landscape Architecture--L A 110 . . . . . . . . . . . . . . .R 
Graphic Communication I-LA 112. . . . . ....... .. .. . ...... 3 
Library Instruction-Lib 160 .. . . .. . .. . . . . .. . .. . . .... . . . . ....... 1 
Social science elective . . . . . .. . ... . .. ...... 3 
Physical education . . . . . . . . . . . . . . . . . . ... 1 
Winter Credits 
Environmental Biology-Biol 103 . . . . . . . . . . . . . . . . . . . . . . . .. 3 
History of Landscape Architecture I-LA 201 .. 3 
Mathematical science elective. . . ............... .... . . ... . .. ... 5 
Physical science elective . .. .. . .. .. .. .. . ... 4 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
Spring Credits 
Language in Compositi<m and Reading-Engl 105. . . 4 
Graphic Communication II-LA 113 . . . .4 
Mathematical science elective. . ......... .. .... .. .. ..... ........ 3 
Physical science elective . . ..... . . .......... . ..... . .. . ...... .. .... 4 
Physical education . . . . . . . . . . . . . . . . . . . . 1 
SOPHOMORE YEAR 
Fall 
Elementary Surveying--{; E 21 lA 
English or speech elective ... 
Basic Landscape Architecture Design-LA 213 .. 
Plant Materials 1-L A 231 
Social science elective 
Credits 
.3 
.................. 3 
.... 4 
...... 4 
..... . 3 
Winter Credits 
Photo, Route and Land Survey-{; E 214 ...... . .. . ..... . . . ...... ..... .. 3 
74 COLLEGES AND CURRICULA 
English or speech elective ..... ................. . """ ".3 
Fundamentals of Planting Design-l. A 232 .... ... . ...4 
Materials and Fundamentals of Construction-L A 251 
Elective .................. ... .. . 
.... 4 
""""" .3 
Spring 
Forestry or horticulture or soils elective ... 
Plant Materials ll-l. A 233 . 
Credits 
". 3 
... .4 
Physical science elective . . ..... .. ... . . .... "" .. 4 
Social science elective .. "" .3 
Elective . . .. . . . " .. """ .. 3 
Curriculum in Outdoor 
Recreation Resources 
Administered by the Department of Forestry. 
Degree Requirements Credits 
I. Communications-Lib 160; Engl 104, 105; 
Jl MC 225; Sp 211; Engl 414 ................. 18 
II. Mathematical sciences-Math 109, 161, 
162; Com S 201; Stat 104 .................... 20 
III. Physical sciences-Chem 141, 141L, 142, 
142L; Phys 101; Geol 230 .. .......... .... ... 15 
IV. Biological sciences-A Eel 342, 461; Biol 
101, 103, 105, 309; Bot 107; LA 231 ......... 28 
V. Social sciences-Soc 130, 483; Econ 241 , 
242; electives .............................. 22 
VI. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VII. Forestry and outdoor recreation re-
sources-For 101, 301, 302, 344, 360, 414, 
451, 452, 453, 454 ... . ... . .................. 34 
VIII. Other courses-Agron 357; LA 213, 345 ..... 12 
IX. Required minor ......... ..... ......... ... .. 20 
X. Free electives . . .. . ................ . .. ... ... 17 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Precalculus Mathematics-Math 109. . . . . . . . . . . . . . . . . . . . . .. .... . 5 
Introduction to Forestry and Outdoor Recreation Resources-For 101 ..... 3 
Field Studies and Demonstration-For 1 OlL. . . . . . . . . . . . . . . . .... 1 
General Chemistry-£hem 141, 1411 ..... . ..................... . ...... 4 
Library Instruction-Lib 160 ....... . ................ ..... .... .. .. . .... 1 
Orientation-For 110 ...... . .... . . . ....... . . . ....... .............. .... R 
Winter Credits 
Principles of Biology-Biol 101 .............. .. ....... .. ............. .. 3 
Experimental Biology-Biol 105 .... . . .. ................. . .. . . . ..... ... 2 
Language in Composition and Reading-Engl 104 ....... . . . .......... ... 4 
General Chemistry--{;hem 142, 1421 ...... .4 
Intuitive Calculus-Math 161 . . . . . . . . . . . . . . . . . . . . . ..... .. 3 
Spring Credits 
General Botany-Bot 107 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 
Language in Composition and Reading-Engl 105 .... . ............. .. .. .4 
Intuitive Calculus-Math 162 .. ......... ........... ........... ..... . .. 3 
Rural Institutions and Organizations-Soc 130 .... ...... ... ... .. . ...... . 4 
SOPHOMORE YEAR 
Fall 
Principles of Economics-Econ 241 . . ... .. ................ . ... . 
Publicity and Public Relations-fl MC 225 ....... . 
Social science . . . . . . . . . . . . . . . . . . .. .. . ....... . 
Environmental Biology-Biol 103 .............. . 
Foundations and Frontiers of Physics-Phys 101 
Winter 
Principles of Economics-Econ 242 ...... . 
Computer Programming--{;om S 201 .. 
Introduction to Statistics-Stat 104 .. 
Fundamentals of Soils-Agron 357 . 
Spring 
Fundamentals of Speech-Sp 211 ... ... . ................ . 
Outdoor Recreation and Resource Management-For 360 .. 
Theory of Landscape Design-l. A 213 .. .... .... . 
Basic Ecology-Biol 309 . . 
Humanities .. ..... . ... ... ....... . . .. ... . 
Curriculum in 
Plant Pathology 
Credits 
.. .3 
" .. 3 
. ... 3 
. . .. . 3 
.. " .4 
Credits 
..3 
. ... 4 
. ... 5 
.. ".5 
Credits 
..3 
..3 
..4 
..4 
..3 
Administered by the Department of Botany and Plant 
Pathology. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160; electives ............ . ........... .. . 15 
II. Mathematical sciences-Stat 101; electives . . . 12 
III. Physical sciences-Chem 141, 141L, 142, 
142L; or 147, 147L, 148, 148L; Phys 111 
or 221; electives ................. ...... ..... 16 
IV. Biological sciences-Biol 101, 103, 105; 
Bot 107; Zool 106 ................. .. ....... 18 
V. Social sciences-Econ 241, 242; Pol S 
215; electives .............................. 15 
VI. Humanities-history, English (literature); 
electives ........ . .. ........ ... . ............ 15 
VII. Agricultural sciences-Agron 154, 206; 
electives ........... . ....................... 10 
VIII. One or two minor areas of study ........ 20 or 30 
IX. Plant pathology-Bot 306, 320, 404, 407 
or 416; Bact 300; Ent 370 or 376; Gen 350; 
electives ............ . ...................... 30 
X. Physical education . . . . . . . . . . . . . . . . . . . . . . . . . 3 
XI. Free electives .. ......... ....... .. .. ... 38 or 28 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Language in Composition and Reading-Engl 104. . . .... . ........ . .4 
Mathematics requirement. . .. ... ............ .. . ... . ................. 5 
Principles of Biology-Biol 101 .. . ..... . .. . ... . ...... . ............. . . .. 3 
Experimental Biology-Biol 105 ............... . . . ......... .. .. . . .... .. 2 
Library Instruction-Lib 160 . . . . . . . . . . . . . .......... . ......... 1 
Physical education .... . ......... . ..... . ..... . . ....... . . . . .. .......... 1 
Winter Credits 
General Chemistry----{;hem 141, 141L; or 147, 147L ... .. .. ...... ....... .4 
Mathematics requirement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 5 
Environmental Biology-Biol 103 . .................. . ......... . .. 3 
General Botany-Bot 107 . .. . . . . .. . . .. .. . . . . . . . . . 5 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .. 1 
Spring Credits 
Language in Composition and Reading-Engl 105 . . . . . . ... 4 
General Chemistry----{;hem 142, 142L; or 148, 148L .... .4 
Principles of Statistics-Stat 101 (5 er.) or minor requirements (5 er.) .. . .. 5 
Fundamentals of Soil Science-Agron 154 .. .4 
Technical Lecture-Bot 110 . . .. . . .. . . . .. . . . . . . .. .. .. .. . . .. . . . .. . R 
Physical education . . . . . . . . . . . . . . . . . . . .. 1 
SOPHOMORE YEAR 
Fall 
Agricultural science requirement . . .. . .. .. . 
Principles of Economics-Econ 241 (3 er.) or social 
science requirement (3 er.) . ... .. .... . 
General Zoology- Zool 106 ......... . .. . 
Physical science requirement. . 
Credits 
. .. 3 
"." .. 3 
.5 
. .. " .. 4 
Electives ......... .. .......... . .... .. . " ....... 3 
Winter 
Introduction to Meteorology-Agron 206 . 
Principles of Economics-Econ 242 (3 er. ) or social 
science requirement (3 er.) ....... . 
Physical science requirement or minor requirements . 
Humanities requirement ..................... . 
Electives....... .. ... ... . .... . ..... . ...... .. . 
Spring 
Plant Taxonomy-Bot 306 
Fundamentals of Speech-Sp 211 
Social science requirement ..... . 
Credits 
".3 
..3 
.. 4 
.3-5 
.3-5 
Credits 
.. 4 
.. 3 
. ... 3 
Humanities requirement .. 
Electives or minor requirements. 
.... 3 
. .. ". " .. .. .. 5 
Curriculum in 
Public Service and 
Administration in 
Agriculture 
Administered by the Department of Sociology and 
Anthropology. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Jl MC 225; Lib 160 ...... . ..... . ...... ..... .. 15 
II. Mathematical sciences-Math 104; Stat 101 . . 10 
III. Physical sciences-{:hem 141, 141L, 142, 
142L; electives (8 er.) .............. . ........ 16 
IV. Biological sciences-Biol 101, 102A, 
102B, 103 .......... . . .. .............. ...... 10 
V. Hwnanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
VI. Sociology-Soc 110, 130, 201, 310; 409 or 
COLLEGE OF AGRICULTURE 75 
411 or 415; 420; 464 or 486; electives at 
300 or 400 levels . .. .. .... ....... .. .... . .... 24 
VII. Economics-Econ 241, 242, 380, 405, 451; 
Econ 230 or I Ad 384; electives .............. 21 
VIII. Political science-Pol S 217; 310 or 311; 
330; 467 or 468; 471, 472, or 473 or 474 ...... 20 
IX. Agricultural sciences ............... .. ...... 12 
X. Physical education . . . . . . . . . . . . . . . . . . . . . . . . . 3 
XI. Required minor . . ....... .... ..... ... ....... 21 
XII. Free electives . . . ... ........................ 34 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall Credits 
Principles of Biology-Biol 101 . .. . ..... . ..... . .. . .. . . . ...... ... .. ... . . 3 
Biology of Organisms-Biol 102A .. . .......... . .......... .... ....... . .. 2 
General Chemistry----{;hem 141, 141L ......... ................. .. .. ... .4 
Finite Mathematics-Math 104 .. ... .. ... . .... . ........ . ............. . . 5 
Physical education . . . . . . . . . . . . . . . . . . . . . . . ............... . .......... . 1 
Library Instruction-Lib 160 ... . . . ................................. . . 1 
Orientation to Public Service Administration in Agriculture-Soc 110 . . .. R 
Winter Credits 
Rural Institutions and Organizations-Soc 130 .. . . . ... .. ... . .... . .. . .4 
Language in Composition and Reading-Engl 104 ... ....... . . . ..... .. .. .4 
General Chemistry----{;hem 142, 142L . . ... . ..... . . ....... .4 
Biology of Organisms-Biol 102B. ... . . . ... . ... ... .... .. .. . . .. .. 2 
Environmental Biology-Biol 103. . . . . . . . . . . ...... .. 3 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 1 
Spring Credits 
Sociological Inquiry and Social Organizations-Soc 201 . . . . . . . . . . . 5 
Agricultural science electives . . . . . . . .... . . .... . . ...... .4 
Language in Composition and Reading-Engl 105...... . . . . ...... . .. . .4 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . ... .. . ...... . . . .. 1 
SOPHOMORE YEAR 
Fall Credits 
American Government-Pol S 217 ... . . ........ . ................ 5 
Principles of Economics-Econ 241 ...... . """ .3 
Principles of Statistics-Stat 101 ...... . . . . • ....•..... • •....... ... 5 
Physical science elective ....... . . . ....... . .... . ..... .4 
Winter Credits 
Introduction to Political Behavior-Pol S 330. . . . .. .. 3 
Community-.Soc 310 . . . . . . . . . . . . . . . . . . . . . .... . . . . 3 
Fundamentals of Speech-.Sp 211 . . . . . . . . . 3 
Principles of Economics-Econ 242 .... . . .... .............. . . ... ....... 3 
Agricultural science elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Spring Credits 
Publicity and Public Relations-JI MC 225 . . . . . . . . . . . . . . . . ... . . . . 3 
Physical science elective. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. .. 3 
Humanities elective .. ...... ........ .. . ... ........ . . ... . .... .......... 3 
Agricultural science elective .. . . .. .. ... ............................... 4 
Curriculum in 
Urban Planning 
Administered by the Department of Landscape 
Architecture. 
Planning areas of specialization include: administra-
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tion, city as a system, economic planning, environmen-
tal planning, housing and urban renewal, human re-
source planning, policy development and planning, 
state and regional planning, transportation planning, 
urban design, and urban information systems. 
Degree Requirements Credits 
I. Communications-Engl 104, 105; Sp 211; 
Lib 160 ............. . ...................... 12 
II. Mathematical sciences-Math 104; Stat 
101; computer science elective .............. 13 
III. Physical sciences ......... . ..... .. .. . ....... 11 
IV. Biological sciences-Biol 101, 102A, 
102B, 103 ........ ..... ... ..... ..... ..... ... 10 
V. Social sciences-Econ 241, 242; Soc 134; 
VI. 
VII. 
VIII. 
IX. 
x. 
Pol S 215; Econ 461, 462 ........... .... ..... 18 
Humanities-sequence in history, 
literature, or philosophy . . . . . . . . . . . . . . . . . . . . 9 
Urban planning-Ur Pl 110, 112, 210, 
253, 270, 272, 310, 380, 383, 395, 432, 
433, 434, 492, 493 . ............ . .......... .. 49 
Other required courses--architectural 
elective (3); transportation and engineer-
ing electives (10); landscape architecture 
electives (9); planning specialty (23}; 
group electives (12) ......................... 57 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Free electives .... .. ........................ 10 
TOTAL 192 
Typical Program for the First Two Years 
FRESHMAN YEAR 
Fall 
Biological science electives .... . 
Credits 
. 5 
Physical science elective ... . .... . . ....... .. ......... .4 
Orientation in Urban Planning-Ur Pl 110 
Library Instruction-Lib 160 ..... . . .. .. .. ..... .. .... . 
Physical education . . . . . . . . . . . . . . . . . ........... . 
Introduction to Sociology-Soc 134 .. . ... . ..... ... . . 
...... R 
.. .... 1 
.1 
... 3 
Winter Credits 
Biological science electives . . . . . . . . . . . ..... . ...... .. . . 5 
Finite Mathematics-Math 104. .... . . . .. . . . . .. ... .. . ... . . 5 
Language in Composition and Reading-Engl 104 .. .. . . . . .. ............. 4 
Graphic Communication-Ur Pl 112 . .. ... . .... ... . . .. ........ ... ... ... 3 
Physical education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .......... 1 
Spring Credits 
Foundations and Frontiers of Physics-Phys 101 ....... . ...... . . .. . . .. .4 
Survey of Urban Planning-Ur Pl 253 ..... . .... . .. . ... . ..... . . . .... . ... 3 
Language in Composition and Reading-Engl 105 . ...... .. . ..... . ... .. . . 4 
Physical education . ... . . ....... . ......... ... ....... . . ........... .. ... 1 
Elective . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . ...... . . ......... . . 3 
SOPHOMORE YEAR 
Fall Credits 
Principles of Economics-Econ 241 . . .. .. . ... .. .. ................ ..... . 3 
American Government-Pol S 215 ...... .. .. ........ .. ..... . . . ... .. . ... 3 
Architecture elective .. ... . . ............................... . .......... 3 
Fundamentals of Speech-Sp 211 .. .. .... ...... . . . .. .. .. ........ . ..... 3 
Humanities elective . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 3 
Planning Seminar-Ur Pl 210 .... ... ... . .. .... ......... . ...... . ....... 1 
Winter Credits 
Forces Shaping Our Urban Environment-Ur Pl 270 ..... . ...... . ... . . .. 3 
Principles of Economics-Econ 242 ..... . 
Principles of Statistics-Stat 101 .. . 
Humanities elective .. 
Group elective 
.. .. .... ........ . . ..... . 3 
. ... 5 
. . . 3 
. . ... 3 
Spring Credits 
Planning Techniques-Ur Pl 272 ..... .. ... . ..... . .. . . . ..... ........ . .. 4 
Landscape architecture elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .4 
Group electives . . . . . .. . .. ......... .... . .. .. .... . ... . . . ....... 6 
Humanities elective . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . ... 3 
Pest Management and Crop Protection 
Cooperating Departments: Animal Ecology, Agronomy, Botany and Plant 
Pathology, Entomology, Zoology, Forestry and Horticulture. Contact an ad-
visor in one of these departments for details. 
Undergraduate Study 
A program in Pest Management and Crop Protection is offered at the un-
dergraduate level as an area of specialized training in any one of the 
cooperating departments in the College of Agriculture. 
Pest Management is the comprehensive, integrated and ecological ap-
proach to the prevention and cure of pest problems. It is rapidly develop-
ing into a profession as environmental protection legislation increasingly 
restricts the responsibility for pest control decisions and actions to 
suitably-trained people and upgrades the standards of training required. 
Approximately 50 quarter hours of credit are required beyond the in-
troductory courses, including the following: Biology- 4 credits, botany -
8 credits, agronomy - 11 credits, horticulture - 3 credits, entomology -
4 credits, physical sciences - 11 credits, business and communications -
8 credits. 
Employment opportunities for qualified graduates are developing in the 
following areas: Food processing, pesticide industry, governmental agen-
cies, timber and horticultural industries, farm management and commercial 
pest control services. Opportunities for graduate training in specific dis-
ciplines of pest management and crop protection are also available. 
Training for Extension Service 
Students interested in preparing for work in the Ex-
tension Service may be referred to an extension adviser 
who is a member of the Extension Service staff. By 
cooperation between the extension adviser and the stu-
dent's departmental adviser, the following courses may 
be recommended for substitution in place of required 
courses or used as electives in the student's cur-
riculum. The program indicates the quarter in which it 
would be desirable to take the recommended courses, 
although the courses might be taken in other quarters. 
This program should be planned not later than the 
sophomore year. Such students will remain in one of 
the regular subject matter curricula. Other courses may 
be suggested in addition to or in lieu of the following 
courses depending upon the specific area of interest 
with the Extension Service. 
SOPHOMORE YEAR 
Fall Credits 
General Psychology-Psych 101 .. ......... ... . ... . ............. 3 
Observation and Survey of Program of Education in 
Agriculture-Ag Ed 2118 . . . . . . . . . . . . . .......... .. ..... . .. 1 
Winter 
Introduction to Sociology*-SOC 134 
Developmental Psychology-Psych 230 
Credits 
....... , ... .. . . .. .. ..... .. . 3 
. .. .. . . .. 3 
Spring 
Educational Psychology-Psych 333 . 
Methods of Teaching----Educ 305. 
JUNIOR YEAR 
Fall 
Sociological Inquiry and Social Organization-Soc 201 
Winter 
Group Dynamics-Soc 264 .... . 
Publicity and Public Relations--j'I MC 225 
SENIOR YEAR 
Fall 
Extension Education-Educ 468 . 
Winter 
Community Action-Soc 464 . . ...... . .. . .. . 
Leadership and Social Interaction-Soc 486 . .... . ... . 
Credits 
. ... 3 
. .3-4 
Credits 
..... 5 
Credits 
.3 
.... 3 
Credits 
.. .3 
Credits 
..3 
..3 
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Spring 
Business Communication-Engl 404 
Business and Professional Speaking-Sp 312 . . 
Credits 
... 2 
.. .3 
*Soc 130, if required in the student's curriculum, will meet this need. 
Training for International 
Service 
Agricultural students desiring to work in foreign 
countries with private industry, governmental agencies, 
or private foundations and institutions are referred to 
the section headed International Studies Programs for 
suggested courses they might take as electives or as 
substitutes for required courses. 
College of Education 
An effective teacher needs broad personal and pro-
fessional knowledge and understanding. The College of 
Education strives to provide each prospective teacher 
with a sound general education and background as well 
as preparation in an area of specialization. With these 
must go an understanding of teaching and of learning, 
and a skill in applying such understanding in the 
classroom, pl us an awareness of the characteristics of 
growth and development of students and society. 
All students who are recommended by Iowa State 
University for teacher certification must be recom-
mended by the College of Education. However, each 
student will be enrolled in the department in which he 
or she plans to major, and must meet the graduation re-
quirements of that department and the college in which 
it is located. 
Within the College of Education, courses are offered 
in education for all undergraduate students seeking 
teaching certificates for the elementary and secondary 
schools. In addition, certain undergraduate non-
teaching programs and several professional programs at 
the undergraduate and graduate levels are offered. The 
teacher education program at Iowa State University is 
accredited by The National Council for Accreditation 
of Teacher Education. 
Admission to Undergraduate 
Teacher Education Program 
A student seeking admission to a teacher education 
program must be accepted by a selection committee for 
the specific program which he or she seeks to enter. 
Factors considered in evaluating applications include 
scholarship, interest in teaching, character, and 
physical and mental health. Recommendations by 
selection committees must be confirmed by the Com-
mittee on Academic Standards of the College of Educa-
tion before admittance to the program in teacher educa-
tion is granted. 
Students should apply at least four quarters before 
the one in which they plan to enroll in student 
teaching. A 2.3 quality point average is required for full 
admission to the teacher education program, and this 
minimum average must be maintained through gradua-
tion. 
Teacher Certification 
The Iowa Professional Certificate may be recom-
mended for those who hold the bachelor's degree from 
Iowa State and who have completed the following: 
1. All requirements of an approved teacher education 
program. 
2. A minimum of 65 credits in courses designed to 
serve the general needs of college students. 
For full-time teaching in secondary schools an ap-
proved subject matter concentration of at least 45 
credits is required. A second subject matter area of at 
least 30 credits for half-time teaching is possible but 
not required. 
Approval for the elementary certificate requires the 
successful completion of the curriculum in elementary 
education. 
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Approval for the nursery school-kindergarten 
certificate requires the successful completion of that 
curriculum in the Department of Child Development. 
Graduate programs are available for those who seek 
approval as elementary and secondary school prin-
cipals, superintendents, school psychologists, 
c;punselors, or teachers in junior and community col-
leges. Students also may pursue a program for approval 
to teach in the area of learning disabilities. 
Information concerning certificates not described 
above, as well as more detailed requirements for any 
certificate, may be obtained from the Dean of the 
College of Education. 
The General Education 
Requirement 
Students in the College of Education and all prospec-
tive teachers are required to complete a program in 
general education which is integrated with their pro-
fessional training and extends through the under-
graduate curriculum. 
The general education program emphasizes intellec-
tual growth and personal development as contrasted 
with specific vocational preparation. It is recognized 
that many contributions to general education may be 
made by courses which have other primary objectives. 
The program aims to stimulate a desire for learning 
and intellectual endeavor, develop understanding and 
appreciation for the physical and cultural world, en-
courage independent thinking and analysis, increase 
competence in all aspects of communication, and 
create an understanding of man as a social, 
psychological, and physical being. 
The student is expected to complete studies in six 
groupings in general education. Areas represented 
below are not departmental titles. In some cases, 
courses relating to a given area may be found in several 
different departments. 
Minimum credits 
I. Physical sciences ... .. . . .' . . . . . . . . . . . . . . . . . . 6 
II. Biological sciences . . . . . . . . . . . . . . . . . . . . . . . . 6 
III. Social sciences . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
IV. Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
V. Communication skills .. ... . ...... . ....... . 14 
VI. Health, safety, and physical education 3 
50 
Additional credits in the 6 areas . . . . . . . . . . . . 15 
65 
A student must have 65 hours in general education 
outside of his or her academic major or minor, with the 
minimum in each area as shown above. This total will 
include Engl 104 and 105, Sp 211 or equivalent, Psych 
230, and one course in American history or American 
government. Additional credits in general education 
may be required by departments preparing teachers. 
The Professional Teacher 
Education Requirement 
As part of a total educational program, the prospec-
tive teacher must complete certain studies related 
directly to the profession of teaching. All students in 
teacher education take the following courses: 
Credits 
The School in American Life-Sec Ed 204 .......... . ................... 3 
Instructional Media-Sec Ed 301 . . . . . . . . . . . . . . . . . . . . . . . . . . .1 
Educational Psychology-Psych 333 . . . .. . .......... . .. . .... . . .. ..... .. 5 
The additional courses required by specific teaching 
areas are: 
Elementary Education 
See Curriculum in Elementary Education. 
Nursery-Kindergarten Education 
See Index, Child Development for complete requirements. 
Secondary Education 
Credits 
Methods of Teaching-Sec Ed 305 . . . . . .. . .. . .. 3 
Principles and Issues of Secondary Education-Sec Ed 426 .... . . ...... 3 
Professional Courses in Areas of Specialization 
Agricultural Education-Ag Ed 211, 317 , 321, 412, 414, 417. 
Art-AA 314, 315, 316, 417, 418, 490C. 
Biology-S-H 417D, 486. 
Chemistry-S-H 417B, 486. 
Earth Science-S-H 417], 486. 
English- Engl 494, S-H 417E. 
Foreign Languages- FL 476, S-H 417G. 
General Science-S-H 417B, 486. 
Home Economics Education--H Ed 406, 407, 410, 417. 
Industrial Education-I Ed 415, 417. 
Journalism-JlMC 480, S-H 4171. 
Mathematics-Math 497 , S-H 417C. 
Music-Music 366, 466; S-H 417K and/or 417L. 
Physical Education: Men-PEM 497, S-H 417F; Women-PEW 417, or 417 
and 418. 
Physics-S-H 417B, 486. 
Psychology-Psych 433, S-H 417M. 
Safety Education-I Ed 216, 316, 317, 418, 419, 570, 571. 
Social Studies-S-H 417 A, 496. 
Speech-Sp495, S-H 417H. 
The Requirements for Areas 
of Specialization 
in Teacher Education 
A teacher must also be competent in the area of a 
teaching specialization. Certain competencies are re-
quired of those who would teach at nursery-
kindergarten or the elementary level, for instance, 
while a depth of knowledge in some particular subject 
matter is necessary for those who would be teachers at 
the secondary level. 
Agricultural Education 
See Curriculum, Agriculture. 
Applied Art 
See Curriculum, Applied Art. 
Biology 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Chemistry 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Coaching Interscholastic Athletics 
Students seeking endorsement to coach interscho-
lastic athletics must: 
a. Satisfy the professional teacher education requirements of the College 
of Education. 
b. Satisfy the requirements of a teaching specialization area. 
c. Earn 17 credits minimum in the following: 
PEM 320, PEM/PEW 359, PEM 420, PEM 498; or PEW 325, PEM 
417B; or PEW 419. 
d. Earn six credits minimWTI chosen from: 
PEM 312; or PEW 376A; PEM 230, PEM 231; or PEW 271, PEM 
232, PEM 314; PEM 315; or PEW 310A, PEM 316, PEM 317 or 
PEW 310C; PEM 318 or PEW 379, PEM 319, PEM 492 , PEW 270, 
PEW 310B, PEW 310C, PEW 310E. 
Earth Science 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Elementary Education 
See Curriculum, Elementary Education. 
English 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Foreign Languages 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses 
General Science 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses 
Home Economics 
See Curriculum, Home Economics. 
Industrial Education 
See Curriculum, Industrial Education. 
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Journalism and Mass Communication 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Mathematics 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Music 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Nursery-Kindergarten Education 
See Index, Child Development for complete requirements. 
Physical Education 
See Curriculum, Physical Education for Men. 
See Curriculum, Physical Education for Women. 
Physical Science 
See Sciences and Humanities, Teacher Education Programs, S,1Jbject 
Matter Courses. 
Physics 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Psychology 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Safety Education and Driver Education 
All students who qualify for approval to teach safety 
education and driver education must have preparation 
in some major area of specialization. Such students 
then may obtain approval to teach safety education 
and driver education by earning the following credits: 
Fifteen credits chosen from: 
Industrial Education - I Ed 216, 316, 317, 418, 419, 490S, 570, 571, 572, 
575, 5905. 
Education - Professional Studies - Cur Md 501. 
Fifteen credits chosen from: CE 350, 352, 450; Econ 305, 444, 445; Cur Md 
502, 503; Gu-Co 530; Ad-Ed 536, 537: Res Ev 552A, 552B, 553; F E 
254; I Ad 360, 460. 463; I E 421; I Ed 262, 310; JIMC 101; Psych 380, 
430, 440, 450, 451, 460, 530, 533, 540, 550, 560; Soc 473, 483. 
Social Studies 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
Speech 
See Sciences and Humanities, Teacher Education Programs, Subject 
Matter Courses. 
80 COLLEGES AND CURRICULA 
Advisers for Areas of 
Specialization in Teacher 
Education 
Persons interested in teaching in one of the following 
areas should consult with the appropriate individual. 
Details of each area will be found in the appropriate 
departmental section. 
ELEMENTARY EDUCATION 
Jess Beard 
NURSERY-KINDERGARTEN 
Samuel Clark. 
SECONDARY EDUCATION 
Agricultural Education - Harold Crawford. 
Art - Dennis Dake. 
Biology - Delma E. Harding, Marilyn Bachmann. 
Chemistry - Wilbert Hutton. 
Earth Science - Frederick DeLuca. 
English - Richard Zbaracki. 
Foreign Languages - Walter Chatfield. 
General Science - Marilyn Bachmann, Frederick DeLuca, Delma E. Hard-
ing. 
Home Economics Education - Dorthea Gienger. 
Industrial Education - William Wolansky. 
Journalism - Susan Menne. 
Mathematics - William Rudolph. 
Music - J. H. Reynolds. 
Physical Education - Leo Schneider (PEM); Shirley Wood (PEW). 
Physics - James E. Dixon. 
Psychology - John Bath. 
Safety Education - Lillian C. Schwenk. 
Social Studies (economics, sociology, government, geography, and history) 
- Clair Keller. 
Speech - Russel Myers. 
Undergraduate Curricula in 
the College of Education 
Undergraduate students planning to major in 
elementary education, industrial education, physical 
education, or leisure services will enroll in the 
College of Education. 
Students may also qualify through the College of 
Education for approval to teach safety and driver 
education; such students must also qualify for ap-
proval to teach in some major area of work (see Index, 
Industrial Education, Courses and Programs.) 
Each student will have a faculty adviser in his or her 
chosen curriculum to aid in planning a program. 
Curriculum in 
Elementary Education 
The curriculum in elementary education is planned 
for students preparing to teach in grades kindergarten 
through six. For additional information see Index, 
Courses and Programs. 
Total credits required -192. 
I. General education (65 credits specified) . . . . . . . . . . . . . . . . . 75 
A. Biological sciences (8 credits minimum) 
Principles of Biology - Biol 101 ...................... . 
Select one course: Zoology 156 or Biology 102A or 
102B ............ . ........... . .. ... ....... . .... . .. . 
Select from: biology, botany, nutrition, zoology 
B. Communicative skills (15 credits minimum) English pro-
ficiency certified. 
Language in Composition and Reading--Engl 104, 105 . . 8 
Fundamentals of Speech-Sp 211 .......... .. . . . 
Library Instruction-4.ib 160 .. . .. . . . ....... . . . . ... .. . . 
Select from: speech, journalism, English (nonliterary) .. . 
C. Humanities (9 credits minimurri) 
History - any combination ....... . ......... . 
Select from art, history, literature, music, foreign 
language, philosophy ............. . ....... . . . 
D. Physical sciences or mathematics (14 credit minimum) 
Theory of Arithmetic - Math 190, Mathematical Con-
cepts II or III - Math 191 or 192. 
Select two courses (8 credi ts) from: 
(1) Elementary Physics - Phys 106; 
(2) General Chemistry and Laboratory - Chem 140, 
140L, or 141 , 141L; 
(3) Introduction to Geology - Geo! 100. 
or 
Select sequence of 3 courses (12 credits): 
Elementary Physical Science - S-H 101P, 102P, 103P. 
E. Social sciences (16 credits minimum) 
Principles of Economics - Econ 241. .......... ... .... . 
American Government-Pol Sci 215 or 217 . . . . . . . . . . 3 or 5 
Intro<luction to Sociology- Soc 134 . . . . . . . . . . . . . . . 3 
Developmental Psychology - Psych 230 . . . . . . . . . . 4 
Geography or Meterology ... .......... . . . 
F. Health, safety, physical education (3 credit min.). 
G. Additional credits (10 credits minimum) selected from 
departments listed above plus horticulture, computer 
science, statistics, anthropology .................. . . . 
II. Professional education core (9 credits) 
Educational Psychology - Psych 333 .. ......... . .. . 
School in American Life - EL ED 204 
Instructional Media - EL ED 301 . 
ill. Courses in major (64 credits minimum) 
A. Child development (11 credits) 
Principles of Child Development - CD 129 .. . 
Development and Guidance in Later Childhood 
CD 226. 
Guidance of Children - CD 442 . . ... . .. . ...... . .. . 
B. Elementary education (28 credits) 
Principles of Teaching Elementary Schools - EL ED 
344A . . 
Teaching Laboratory - EL ED 344B 
Teaching of Reading - EL ED 375 
Methods I (language arts/social studies) - EL ED 445 . . 
Methods II (mathematics and science)--EL ED 446 ... 
Select three courses: 
Teaching in the Kindergarten - EL ED 447. 
Teaching the Disadvantaged Learner - EL ED 450 . 
Teaching the Disabled Learner - EL ED 455 . . ....... . 
Teaching the Child with Behavior Disorders - EL ED 
456. 
C. Student teaching (16 credits) 
Student teaching in Primary Grades - El ED 467C ... 
10 
1 
6 
6 
4 
Student Teaching in Intermediate Grades 
467D .. 
D. Related courses (Select three courses) 
EL ED 
Music in Elementary School - Music 365 or Music 
364... . ....... . .. . 
Elementary School Physical Education-PEW 470 or 
PEW 455 ................................ . . .. .. .. . 
Speech Correction Principles - Sp 375 or Sp 478 ... . 
Art for Elementary School -AA 200 or CD 341 . .. . . 
Literature for Children - CD 240 . 
Creative Dramatics - Sp 362 or Sp 313 
School Health-HS 304 or HS 104 ... . .. .. . 
IV. Area of concentration 
Selection of courses from broad areas such as art, com-
munications, disadvantaged child, exceptional child, learn-
ing disabled child, home economics, languages, 
mathematics, music, physical education, sciences and 
social studies. Student must select from one area. 
V. Electives • ....... ,' , ........... .. ...... . ............ ... . 
VI. Orientation: Required 
Freshman Orientation - EL ED 100 
Sophomore Orientation - EL ED 200 
Transfer Orientation - EL ED 300 
Curriculum in Industrial 
Education 
24 
20 
The curriculum in Industrial Education is planned 
for students preparing to teach or to enter industry. The 
teaching option provides preparation for teaching of in-
dustrial arts in junior or senior high schools or to 
secure industrial vocational-technical certification with 
endorsement 71. Within selected apprenticeable oc-
cupations, credits may be earned through competency 
examinations. The industrial option provides prepara-
tion for employment in business or industry, 
particularly in personnel, sales, communication, con-
tracting and construction, maintenance, service, or pro-
duction. 
Total credits required - 192 
For additional information see Index, Courses and 
Programs. 
Credits 
I. General education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
A. Physical sciences (general chemistry, mathematics, 
general physics). . . . 8-21 
8. Social sciences ... 
Economics . ...... ........ . . ............ .. .. .. .. . 
American government . 
Sociology .. 
C. Biological science 
Biology . 
Zoology . 
D. Humanities ........... . 
History . . . ........ ......... . 
Electives (applied art, foreign language, history, 
literature, music, philosophy) ..... . 
E. Communicative Skills . . . . . . .......... . 
Language in Composition and Reading - Engl 104 and 
105 or 131 and 132 . . . . .... .. . .... . .. . 
12 
15 
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Fundamentals of Speech - Sp 211 
Library Instruction - Lib 160 . 
Electives (English, speech, literature, journalism) .. 
F. Health, safety and physical education . . . . 
G. Additional credits selected from above areas to make 
total of 65 credits ... . ..... . 
II. Industrial Education Core .... ........ . . .. .......... ... . 
Technology and Application of Finishing Materials - I Ed 
105 .... 
Exploration and Fundamental Fabrication of Wood - I Ed 
100 .. .. . .. .. ......................... . ....... . 
Introduction to Industrial Education - I Ed 110 . . . 
Introduction to Graphic Communications - I Ed 124. 
Advanced Techniques of Wood Fabrication - I Ed 205 .. 
Industrial Arts Design - I Ed 220 ................ . 
Technical Graphics - I Ed 224 ........... . .. . 
Sheet Metal Fabrication - I Ed 232 
Basic Metal Processes - I Ed 234 
Machine Metals I - I Ed 236 . 
Electricity I - I Ed 251 ... . 
Electricity Il - I Ed 253 ........................ . 
Power Mechanics - An Introduction - I Ed 260 . .. . . 
Power Mechanics - Internal Combustion Engines - I Ed 
261 ... ............ . .... . 
Power Mechanics - The Automobile - I Ed 262 . 
School Laboratory Safety - I Ed 310 . 
Reprographics - I Ed 323 . . . . 
Electronics I - I Ed 357 ...... . ............. . 
Introduction to Industrial Plastics - I Ed 370. . ........... . 
Facility Planning and Organization - I Ed 410 . 
Machine Construction - AM 359 .. 
(Industrial Educatfon Core applies to options A and C) 
III. Options 
A. Industrial Arts Teaching Option. 
1. Required ...... . ............. . ... . . .. . 
2. 
School in American Life - Sec Ed 204 
Methods of Teaching - Sec Ed 305 .. 
Instructional Media - Sec Ed 301 
Principles and Issues of American Education -
Sec Ed 426 ........ . 
Modern Materials, Design and Construction - I Ed 
308 (3 er.), or Architectural Drafting for Industrial 
Education Teachers - I Ed 324 (3 er.), or Machine 
Metals II - I Ed 336 (3 er.) ..... 
Methods of Teaching Industrial Arts -I Ed 415 . 
Observation and Supervised Student Teaching in In-
dustrial Education -I Ed 417 .... 
Foundations of Industrial Vocational-Technical Educa-
tion - IVfE 381 .. 
Developmental Psychology - Psych 230 . 
Educational Psychology - Psych 333 . 
Electives ....... ..... . .. .......... . . 
15 
64 
4 
34-37 
3 
3 
9-12 
13-16 
B. Industrial Vocational-Technical Education Option (IVTE). This 
option provides preparation for teaching industrial vocational-
technical education with endorsement 71. 
1. R'equired . 
School in American Life - Sec Ed 204 
Developmental Psychology - Psych 230 . 
Educational Psychology - Psych 333 . 
Foundations of IVTE - IVTE 381 
Occupational Analysis and Course Construction in 
IVTE - IVTE 382 . . .. .... . .. . 
Techniques of Teaching IVfE - IVTE 383 ... . 
Organization and Management of the IVTE Laboratory 
-IVTE 384 .. 
Facility Planning in IVTE - IVTE 410 . 
Evaluation in IVTE- IVTE 491 .. . .. . 
Coordination of IVTE :--- IVTE 492 . 
Public Relations for IVTE - IVTE 493 ..... . 
106 
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Supervision and Administration of rvrE- rvrE 494 . 
Career Development Teaching Practices in lvrE -
IvrE 495. .. . . ........... . .... . 
Instructional Materials for rvTE - rvrE 496 .. 
School Laboratory Safety-I Ed 310. 
Teaching specialty 0-45 
Courses related to specializa tion. . 9 
Courses not related to specialization . 
2. Electives 21 
C. Industrial Option 
1. Required:. . . . . 34 
General Psychology -Psych 101 3 
Computer Programming - . 3 
Labor Economics and Labor Relations - Econ 305 . 5 
Business Communications -Engl 302 (3 er.), or 
Writing of Reports and Technical Papers -
Engl 414 (3 er.) ... .. . 
Industrial Accounting -1. Ad. 371 ... 
Introduction to Industrial Engineering - IE 351 .. 
Mathematics - statistics .... 
School in American Life - Sec Ed 204 
Industrial Psychology I - Psych 451 .. 
Business and Professional Speaking - Sp 312 (3 er.), 
or Persuasion - Sp 327 (3 er.), or Group Discussion 
- Sp 317 (3 er.) .... ................ . 
2. Electives:. 21-22 
Students are encouraged to select electives from the 
following subject matter areas: architecture, com-
puter science, economics, English, forestry, in-
dustrial administration, industrial engineering, 
journalism, mathematics, physics, psychology, 
speech. 
Curriculum In Leisure 
Services 
The curriculum in leisure services is planned for stu-
dents preparing to enter the leisure services profession. 
For additional information see Index, Courses and Pro-
grams. 
Total credits required - 192 (70 credits in courses 
numbered 300 or above). 
A degree program for Leisure Services shall include: 
General Education (65 credits minimum) 
Group I. Physical sciences (minimum credits 6) 
Group II. Biological sciences (minimum credits 15) 
Group Ill. Social sciences (minimum credits 17) 
American government (one course) . . . . . . . . . ... . .......... 3 
Rural Institutions and Organizations-Soc 130 or Introduction 
to Sociology - Soc 134 . . . . . . .. . .... . ...... 3-4 
Psychology (one course) . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Principles of Economics - Econ 241 or 242 ...... ............. . .. .. 3 
Group IV. Humanities (minimum credits 9) 
Foreign language (civilization, history, literature, linguistics); English 
(literature and linguistics), history, philosophy, architecture*, ap-
plied art*, design center* , science and humanities cross-disciplinary 
studies* , music* , physical education for women (dance)*, speech* 
Group V. Communication skills (minimum credits 15) 
Language in Composition and Reading- Engl 104, 105 .. . .... . ..... 8 
*Current lists of approved courses in these areas to be designated and 
made available to students through advisers. 
Fundamentals of Speech - Sp 211 . .... 3 
Library Instruction - Lib 160 . . . .. 1 
Electives . . . . .3 
Group VI. Health studies, physical education and safety (minimufu 
credits 3) 
Concentration (68-69 credits) 
A. Core (37 credits) 
Leisure and Recreation: Concepts and Services - L Ser 201 .. ... 4 
Practicum in Leisure Services - L Ser 283 . . . . . . . . . .. 3 
Leadership, Services, and Programs - L Ser 350 . . .. 5 
Administration of Leisure Services - L Ser 353 . . 5 
Practicum in Leisure Services - L Ser 383 . 3 
Practicum in Leisure Services - L Ser 483 . . . . . . . . . . . . . . . . . . 9 
Choose two of the following . . . . . . . . . . . . . . . . . . . 8 
Outdoor Recreation - L Ser 351 ( 4 er.) 
Dimensions of Campus Recreation - L Ser 355 (4 er.) 
Perspectives in Therapeutic Recreation -L Ser 494 (4 er.) 
B. Pan-disciplinary (31-32 credits) 
Personal Health Education - H St 104 . 
Emergency Health Care - H St 105 ..... . 
Principles of Accounting - I Ad 384, or Public Finance - Econ 
405, or Analysis of Complex Organizations - Soc 420 .... 
Survey of Landscape Architecture - LA 210 ...... . 
.. . 3 
... 1 
. .3-4 
. . 3 
Planning Recreation Systems - LA 345 . . . . .. ... .... 3 
Outdoor Recreation Resource Management - For 360 . 
State and Local Government - Pol S 310 or Municipal 
.. ....... 3 
Government and Poli tics - Pol S 311 . . . . . . . . . . . . .. 3 
Developmental Psychology - Psych 230. . . . . . . . . . . . . . . . . . . . .. 4 
Group Dynamics - Soc 264 . . . . . . .. . 3 
Sociology of Leisure and Recreation - Soc 483 . . . . . 3 
Publicity and Public Relations - ]IMC 225 . 3 
C. Electives (58-59 credits) 
Curriculum in Physical 
Education for Men 
The curriculum in physical education for men is 
planned for students preparing to teach or for pro-
fessional work in related areas. For additional informa-
tion see Index, Courses and Programs. See College of 
Sciences and Humanities for group requirements lead-
ing to a degree through the College of Sciences and 
Humanities. 
1. Total credits required - 192 (70 credits in courses 
numbered 300 or above) 
2. At least 69 credits in general education. 
3. No credits in the major discipline may be included 
in any general education group. 
A degree program for physical education for men 
shall include: 
General Education (69 credits minimum) 
Group I. Physical sciences (minimum credits 6) 
Principles of Statistics - Stat 101 . . . . . ..... 5 
Foundations of Physics - Phys 101 (recommended) ........... . ... . 4 
Group II. Biological sciences (minimum credits15) 
Principles of Biology - Biol 101 . . . . . . . . . . 3 
Introduction to Human Anatomy and Physiology - Zool 155, 156 ... 5 
Anatomy of Human Movement - Zoo! 327 . . . . . . . 3 
Human Physiology - Zoo! 356 . . . . . . . 4 
Group III. Social sciences (minimum credits 17) 
General Psychology - Psych 101 . . . . . . . . . . . . . . . .. . . 3 
Developmental Psychology - Psych 230 .......... .. . . ......... . ... 4 
Introduction to Sociology- Soc 134 ....... . .... ... .............. . 3 
Sociology of Leisure - Soc 483 or 
Concepts and Services - L Ser 201 . . . . . . . . . . . . . . . .... . .. ... 4 
American government - (one course) . . . . . . . . . . .. . . .. . .. . . .. 3 
Group IV. Humanities (minimum credits 9) 
American History - (one course) . . . . . . . . . . . . . ... 3 
Electives (art, history, literature, music, foreign language, 
philosophy) ..... .. . . .......... .... . ........ .. . .... 6 
Group V. Communication skills (minimum credits 15) 
Library Instruction - Lib 160. . . . . . . . . . . . . . . . . . . . . . . . .. ..... 1 
Language in Composition -Engl 104, 105 . . . . . . . . . . . . . . . .... ..... 8 
Fundamentals of Speech - Sp 211 . . . . . . . . . . . . . . . . . . . . . . ........ 3 
Publicity and Public Relations - JI MC 225 or Propaganda 
Analysis - Engl 205 . ....... ......... ....... . .. ............... 3 
Group VI. Health, safety, and physical education (minimum credits 7) 
Personal Health Education - HS 104 . . . . . . . . . . . . . . . . . . . . . . .... 3 
Emergency Heal th Care - H S 105 . . . . . . . . . . . ...... 1 
School Health Studies - H S 304 .. .. . . ................. 3 
Options (37 - 104 credits) 
A. General option (minimum credits 37) 
1. Physical Education 
PEM 105 through 159 (to include one credit of dance) ......... 12 
Introduction to Physical Education-PEM 200 . . . . 3 
Supervised Teaching - PEM 205 .... ........ . ............ . ... 1 
Gymnastics Techniques - PEM 212 . . . . . . . . . . . . . 3 
Care and Prevention of Injuries - PEM 320 . . . . . . . . ... . ... 3 
Principles of Physical Education - PEM 330 . . . . . . ... . 4 
Biomechanics of Human Movement - PEM 359 ... .. .... 4 
Physiological Foundations - PEM 420 . . . ........ 4 
Three credits minimum chosen from 
Intramural Sports - PEM 340 . . . . . . . . . . . . . . . . . . .... 3 
Human Relations - PEM 492 . . 4 
Tests and Measurement - PEM 496 . . 3 
Administration of Athletics - PEM 498 ....... . .... .. .. .... . 4 
2. Electives (86 credits)* 
Not more than 50 elective credits in physical education courses 
may apply toward the 192 credits required for graduation. 
B. Certification options 
7-12 Endorsement 
1. 
2. 
3. 
Physical education (48-50 credits) 
PEM 105 through 159 (to include one credit of dance) . . ..... . . 12 
Introduction to Physical Education - PEM 200 ................ 3 
Supervised Teaching - PEM 205 ... .. . .... . ..... .. . . .. .. . .. .. 1 
Gymnastics Techniques-PEM 212 . . . . . . . . .. . . ..... ..... . . 3 
Supervised Teaching - PEM 305 . . . . . 2 
Care and Prevention of Injuries - PEM 320. . . . . . . . . . . . . . . . . . . 3 
Principles of Physical Education - PEM 330 . . . . . . . . 4 
Biomechanics of Physical Movement - PEM 359 . . . .. 4 
Physiological Foundations - PEM 420 . . . . . . . . . . . . . . . .. 4 
Supervised Coaching - PEM 417B . . . .. . ...... 2-4 
Curriculum: Design and Administration - PEM 494 . . . 5 
Tests and Measurements - PEM 496 . . . .. 3 
Two credits minimum chosen from 
Gymnastics - PEM 312 .. 
Football - PEM 314 .......... . ...... .. .. . . 
Basketball - PEM 315 ..... .. . 
Track & Field - PEM 316 .. 
Baseball - PEM 317 
Swimming - PEM 318 
Wrestling - PEM 319 . . 
. .. 2 
. . ... 5 
.. 5 
. .5 
...... . ... .. ... 5 
.. . ......... 5 
.... 5 
Human Relations - PEM 492 . . . . . . . . . . . . . . . . . . . . . .. . . .. ... 4 
Administration of Athletics - PEM 498 . .... 
Professional education (27 credits) 
School in American Life - Sec Ed 204 . .. .. . 
Instructional Media - Sec Ed 301 .. 
Methods of Teaching - Sec Ed 305 . . 
Principles and Issues - Sec Ed 426 
Educational Psychology - Psych 333 
Supervised Teaching - PEM 417 A ......... . 
Methods of Teaching Physical Education-PEM 415 
Electives (46-48 credits) 
. . . . 4 
. 3 
. ... .... 1 
. ...... 3 
. .. .. .. . .. 3 
.... ....... . 5 
. .9 
...••... . 3 
K-12 Endorsement 
1. Physical education (64-66 credits) 
PEM 105 through 159 .. .. .................. . . ... .. . .. . .. ... 8-9 
2 . 
3. 
4 . 
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Recreational Dance - PEW 160 ... , .. . . . . ... . . . . ... 1 
Modem Dance - PEW 165 ...... . .. .. ..... . . .. .. 1 
Modem Dance Composition - PEW 220 or 
Modern Dance Techniques - PEW 222 ........ . ... ... . ... . 2-1 
Introduction to Physical Education - PEM 200 . ... . . .......... 3 
Supervised Teaching - PEM 205 . . . . . . . . . . . . . .. . ... 1 
Gymnastics Techniques - PEM 212 . . . . . . . . . . ...... 3 
Supervised Teaching - PEM 305 . . . . . . . . . . . . ... .. ... 2 
Care and Prevention of Injuries - PEM 320 .......... .. . ....... 3 
Principles of Physical Education - PEM 330 . .... ...... ....... 4 
Biomechanics - PEM 359 . . . . . . . . . . . . . . . . . . . . ..... . ... 4 
Supervised Coaching - PEM 417B ..... ... . ............ .... . 2-4 
Tests and Measurement - PEM 496. . . . . . . . . . . . . . . . . . . . .... . 3 
Two credits minimum chosen from 
Gymnastics - PEM 312 ........ . ........ . . ... . .. . . ......... 2 
Football - PEM 314 . . . . . . . . . . . . . . . . . ... 5 
Basketball - PEM 315 . . . . . . .. . . . . . . . . ... 5 
Track & Field - PEM 316 . . . . . . . . . . ... ......... . 5 
Baseball - PEM 317 . . . . . . . . . . . . . . . . . . . . .. ....... .. 5 
Swimming - PEM 318 . . . . . . . . . . . . . . . .... . ..... ... . 5 
Wrestling - PEM 319. . . . . . . . . . ... . ...... . . .. .. ..... 5 
Human Relations - PEM 492 .... . . .. . .. . .. ..... . .. .... .. ... 4 
Administration of Athletics - PEM 498 ... . .... . ....... . .... 4 
Physical Education in Elementary - PEW 260 .... ..... ..... .. . 5 
Rhytlunic Form and Analysis - PEW 285 . . . . . . . . . . . . . . . . . . . 2 
Socio-Psychological Effectors of Movement - PEW 360 . . . . . . . 4 
Motor Performance - PEW 3 70 . . . . . . . . . . . . . . . . . 4 
Principles and Practice in Teaching Modem Dance 
-PEW 376B .................... . .2 
Physical Education Curriculum - PEW 430 ..... ..... .... . .... 4 
Physiology of Exercise - PEW 480. 
Child Development (4 credits) 
.. . ... .... ..... . .4 
Development and Guidance - C D 226 ............ ... . .... 4 
Professional education (36 credits) 
School in American Life - Sec Ed 204 . . . . . . . . ... 3 
Instructional Media - Sec Ed 301 . . . . . . . . . . . . .. ............ 1 
Methods of Teaching - Sec Ed 305 . . . . . . . . . . . . 3 
Principles and Problems - Sec Ed 426 . . . . . . . 3 
Educational Psychology - Psych 333 . . . . . . . . . . 5 
Teaching in Elementary - El Ed 344A . . ..... .. ............... 2 
Supervised Teaching in Elementary- PEW 418 ... ... . ........ 8 
Supervised Teaching in Secondary - PEM 417 A ... ............ 8 
Methods of Teaching Physical Education-PEM 415 . . . . ........ 3 
Electives (17-19 credits) 
Curriculum in Physical 
Education for Women 
The curriculum in physical education for women 
prepares the student to teach physical education and/or 
dance in the elementary and secondary schools or for 
professional work in a wide variety of related areas. An 
area of concentration in dance is available to students 
who have majors in other departments or colleges. 
Every student majoring in physical education is re-
quired to have at least 70 credits in courses numbered 
300 or higher prior to receiving the bachelor's degree. 
See College of Sciences and Humanities for group 
requirements leading to a degree through the College of 
Sciences and Humanities. For additional information 
see Index. 
Total credits required-192. 
General education ................................... total credits 65 
I. Biological sciences . . . . . . . . . . . . . minimum credits 15 
Principles of Biology-Biol 101 ............... . . ... . . .... ... ... 3 
Introduction to Human Physiology and Anatomy-Zoo! 155, 
156. . .. .. 5 
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Anatomy of Human Movement- Zoo! 327 . ... . . . .. 3 
Nutrition and the Family's Food-F&N 107 ... . . . . . .. 4 
Option~iology, botany, genetics, zoology** 
II. Social sciences .. . . . .. ... . .... ................ minimum credits 12 
General Psychology-Psych 101 . . . . . . . . . . . . . . . . . . . .3 
Introduction to Sociology- Soc 134 ...... . .. ... ... . .. . . . . . .. . .. 3 
Developmental Psychology-Psych 230. . . . . . . . . . . . . .. 4 
*Group Dynamics-Soc 264 . . . . . . . . ......... . .... . . . .... . .... 3 
Options--fillthropology, economics, geography, political science, 
psychology, sociology** 
III. Physical sciences .... . . . .. ... . .. . .. . . . .... minimum credits 6 
Option&-{;hemistry, geology, mathematics, meterology, physics, 
statistics** 
IV. Humanities . . . . ..... . . . ... ... . .. ......... .. .. . minimum credits 9 
*Introduction to Music Listening-Music 102 . . . 3 
*Survey of Art-AA 284 . . . . .... . .. .... . ...... ... . ... .. . .... . . . 3 
*The Performing Arts-Sp 106 .. . . . . . . . . . . . . . . . . . 3 
*Beginning Acting-Sp 251 . . .. ... . . . .... . . .... . .... .... . .... . .. 3 
Options-applied art. English (literature) , design center, history, 
music, philosophy, speech (theatre)** 
V. Communication skills ... .... . ............ .. . . minimum credits 14 
Language in Composition and Reading-Engl 104, 105 . . . . . . .... . 8 
Fundamentals of Speech-Sp 21 lA . . . . .. . . . .. . .... . . . 3 
Library Instruction-Lib 160. . . . . . . . . . . . .. . ....... . . . .. ... . . . 1 
Options----English (composition and rhetoric) , journalism and mass 
communication, speech (exclusive of theatre)** 
VI. Health, Safety and Physical Education .. . minimum credits 3 
Emergency Health Care-HS 105 ............. . . . .. . . 1 
All students must complete one three-credit course in American history or 
government. 
*Required of non-certification dance option only. 
**Refer to departmental list of approved courses. 
Certification options (secondary, elementary, dance emphasis) 
A. Physical education . . . . . . . . . . . . . . . . . . . . . 54-59 
Physical Education Orientation- PEW 100 . . . . . . . .... R 
Perspectives of Physical Education- PEW 190 ... .. . ... . ..... . .. 3 
*Physical Education in the Elementary Schools-PEW 260 ... . .5 
Rhythmic Form and Analysis-PEW 285 . . . . 2 
Histoty of Physical Education- PEW 290 . . . . . 3 
or 
B. 
#History and Philosophy of Dance-PEW 380. . .. .. . . .. .. 3 
Biomechanics of Human Movement- PEW 359. . . ... . . . .... 4 
Socio-Psychological Effectors of Movement-PEW 360 . . .. . . . . ... 4 
Principles of Motor Performance-PEW 370 . . .. 4 
Teaching Physical Education- PEW 375.. . ... . .. 4 
#Creative Teaching of Dance-PEW 386 . ... 3 
Physical Education: Curriculum Design and Program 
Organization- PEW 430 . . . . . . . . . . . . .. . . . .. . .. .. . .... 4 
Evaluation in Physical Education- PEW 452 . . . .. . .. . .. ... . 4 
Physiology of Exercise-PEW 480 . . . . . . . . . . . . . . . . . . ..... 4 
Physical education methods- Select from: PEW 376A, 376B##, 
304 . .. . . .. . ............ . . .. . .. ........ . . . ... . 2 
Physical education activities ........... . . . ... minimum credits 16 
Team sport activities- Select from: PEW 151: A, B, C, D, 
E, orF... . ..... . . . . . . . .... . .. . .... . 2 
Individual dual activities-Select from: PEW 150: A, B, C, 
orD ... . ..... . ..... . ...... . . ... . . .... . ... . . . . .. .. .... . .. 2 
Gymnastic activities-Select from: PEW 153 or 235 ..... .. . ... 1 
Aquatic activities . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . ... .. .. 1 
Dance activities-PEW 160, 165 ........ . . . ... . ... .. . . ...... 2 
Activity electives-8 additional PEW activity courses must be 
selected ( 4 of the 8 courses must be at or above the intermedi-
ate level) 
#Dance emphasis: 220, 222, select 6 credits from PEW 117, 
118, 223, 224, 382 
*Elementary option: must incl ude 220 or 222 
Professional education . . . . . . . . . . . . . . . . . . . . . . . ..... . . 31-33 
The School in American Life-Sec Ed 204 . . . . ... . . ... . ... . .... . 3 
Methods of Teaching-Sec Ed 305 . . ... . . . ....... . .. . . 3 
Instructional Media-Sec Ed 301 ........ .. ... .. .. ... . . . . . .. . . .. 1 
*Principles of Teaching in the Elementary Schools----El Ed 
344A . ...... . ... .... . ... .. ....... . . . . ... . . . ... . . . .. . 2 
c. 
D. 
Educational Psychology-Psych 333 . . . . . . . . . . . . . .. 5 
Principles and Issues of Secondary Education-Sec Ed 426 .. .. . .. 3 
Student'Teaching in Physical Education in Secondary 
Schools-PEW 417 . . . . . . . . . . . . . . . . . . . . . . . . .8-16 
*Supervised Teaching in Physical Education in 
Elementary Schools-PEW 418 . . . . . . 0-8 
Child development . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-4 
*Development and Guidance in Later Childhood-CD 226 . . . ... 4 
Electives 
Secondary option . . .. . . . 
Elementary-secondary option .. 
Dance emphasis . . . . . . . .. . . . . 
. . .. 42 
.. . 31 
.... .. 38 
*Required of elementary option only 
#Required for dance emphasis only 
Non-certification options 
This major is planned for students who are interested in an in-
terdisciplinary approach to the study of human movement. The non-
certification options provide preparation for careers associated with recrea-
tional agencies, media, institutions, industries, and research laboratories. 
In addition to the general education requirements, the requirements of 
one of the following options must be satisfied. 
Non-certification Program in Physical Education 
A. 
B. 
c. 
Physical Education Requirements. . . . . Total credits 37 
Physical Education Orientation-PEW 100 . . . . .. . ....... .. R 
Perspectives of Physical Education- PEW 190 . . . . .. . 3 
History of Physical Education-PEW 290 . . . . . . . . . . . . . . . . . . . .. . 3 
Bio mechanics of Human Movement-PEW 359 . . . . . . . . . . . . . . 4 
Socio-Psychological Effectors of Movement-PEW 360. . . 4 
Principles of Motor Performance-PEW 370 . . . 4 
Physiology of Exercise-PEW 480 . . . 4 
Physical Education Activities. . ... . .......... . 6 
Physical Education Professional Courses-Select from: PEW 260, 
285, 356, 375, 376A, 376B, 379, 386, 430, 452, 455, 
460, 490A .......... . .9 
Area of specialization . . . . . . . . . . . . .. . . . . .. . . . total credits 30 
Area and program must be approved by Department of Physical 
Education for Women. 
Electives ..... . .. . ........ . . . .. . . .. total credits 60 
Non-certification Program in Dance 
A. Physical education requirements . . . 42 
Physical Education Orientation-PEW 100 . . . R 
Folk Dance-PEW 117 . . . . . . . . . . . . . . .. . .. . . 1 
Square Dance-PEW 118 . . . ... 1 
Introduction to Dance-PEW 120B, 120C .... .. . . 2 
Recreational Dance-PEW 160 .. . . . ... . .. . ... . .... 1 
Fundamentals of Educational Modern Dance-PEW 165 . . .1 
Perspectives of Physical Education- PEW 190 . . . . 3 
Modem Dance Composition-PEW 220 . ...... . ... . .. .. ... . ... .. 2 
Techniques of Modern Dance-PEW 222 . . . . . . . 1 
Advanced Modern Dance-PEW 223 . . . .. . ......... . . . .. . .. . .. 1 
Concert Dance-PEW 224 . . ....... . .. ... . .. . ..... 1 
Rhythmic Form and Analysis-PEW 285 . . . . ... .. . .. . . .... . . 2 
Biomechanics of Human Movement-PEW 359 . . . . 4 
Principles of Motor Performance-PEW 370 . . . . . . .4 
Principles of Teaching Modern Dance-PEW 376B . . . . .. . . 2 
History and Philosophy of Dance-PEW 380 . . . ... 3 
Advanced Studies in Dance-PEW 382 . . ... 6 
Creative Teaching of Dance-PEW 386 . . ... 3 
Physiology of Exercise-PEW 480 .. .. . ...... .. ...... 4 
Special Problems in Dance-PEW 490D . . . . . . . ........ 3 
B. Area of specialization . . . . . . . . . .... . ... . .. . .. . . total credits 30 
c. 
D. 
Area and program must be approved by Department of -Physical 
Education for Women 
Performance requirement 
Participation for a minimum of one year wi th one of the PEW 
dance groups. 
Electives . . . .. ... . . . .. .. . total credits 55 
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College of Engineering 
The engineer occupies a uniquely important position 
in our modern civilization. He or she has the 
responsibility for taking the discoveries of basic science 
and translating them into products, structures, 
facilities, and services for the use of mankind. 
Objectives of Curricula in 
Engineering 
The broad objectives of engineering education are to 
develop professional competence and, by breadth of 
study, to prepare students for participation as leaders 
in the affairs of their professions, their communities, 
the state, and the nation. Engineering education seeks 
to develop a capacity for objective and analytical 
thought. 
The curricula in engineering permit, in the outlined 
four years, a thorough preparation in the basic and 
engineering sciences and in professional analysis and 
design. About one-fourth of the total content of each 
curriculum is devoted to each of these three fields, 
with five to ten percent of the total made up of options 
and electives. Since engineers work on problems in-
volving human relations, about one-fifth of the content 
of each engineering curriculum is in social sciences 
and humanities. These proportions meet the require-
ments recommended by the Engineers' Council for 
Professional Development, the national accrediting 
agency. 
Registration as a professional engineer is required for 
many types of engineering positions. Such registration 
is granted by the individual states after the successful 
completion of an examination in engineering fun-
damentals, of four years of experience and of a final ex-
amination in engineering practice. The professional 
curricula at Iowa State University prepare a student for 
registration. Graduates from accredited curricula may 
take the first examination at the University shortly 
before graduation. 
Advanced work in engineering is offered in the post-
graduate programs. See the Graduate College section of 
this Catalog. 
Curricula in College of 
Engineering 
UNDERGRADUATE 
Students may choose the particular curriculum they 
wish to enter, or they may enter the Department of 
Freshman Engineering as an undeclared student for the 
first year. The curricula are as follows: 
Aerospace Engineering - 4 yr. reg. and 5 yr. co-op. 
B.S.* 
Agricultural Engineering - 4 yr. reg and 5 yr. co-op. 
B.S.* 
Architecture - 4 yr. B.A. 
Biomedical Engineering -(graduate only) 
Ceramic Engineering - 4 yr. B.S. * 
Chemical Engineering - 4 yr. reg. and 5 yr. co-op. 
B.S.* 
Civil Engineering - 4 yr. reg. and 5 yr. co-op. B.S. * 
Construction Engineering - 4 yr. reg and 5 yr. co-op. 
B.S. 
Electrical Engineering - 4 yr. reg. and 5 yr. co-op. 
B.S.* 
Engineering Operations - 4 yr. reg. and 5 yr. co-op. 
B.S. 
Engineering Mechanics - (graduate only) 
Engineering Science - 4 yr. reg. and 5 yr. co-op. B.S. * 
Industrial Engineering - 4 yr. reg. and 5 yr. co-op. 
B.S.* 
Mechanical Engineering - 4 yr. reg. and 5 yr. co-op. 
B.S.* 
Metallurgical Engineering - 4 yr. B.S. and 5 yr. co-op. 
B.S.* 
Nuclear Engineering - (graduate only) 
GRADUATE 
Aerospace Engineering - M. Engr., M.S., Ph. D. 
Agricultural Engineering - M. Engr., M.S., Ph.D. 
Architecture - 6 yr. M. Arch.** 
Biomedical Engineering - M.S., Ph.D. 
Ceramic Engineering - M. Engr., M.S., Ph.D. 
Chemical Engineering - M. Engr., M.S., Ph.D. 
Civil Engineering -M.S., Ph.D. 
Construction Engineering-(undergraduate only) 
Electrical Engineering - M. Engr., M.S., Ph.D. 
Engineering Operations -(undergraduate only) 
Engineering Mechanics - M. Engr., M.S., Ph.D. 
Engineering Science -(undergraduate only) 
Industrial Engineering - M. Engr., M.S., Ph.D. 
Mecli'anical Engineering - M.S., Ph.D. 
Metallurgical Engineering - M.S., Ph.D. 
Nuclear Engineering - M. Engr., M.S., Ph.D. 
*Accredited by the Engineers' Council for Professional Development 
(ECPD). 
**Accredited by the National Architectural Accreditation Board. 
Organization of Curricula 
All curricula in engineering are divided into two 
phases: a basic program and a professional program. 
The basic program consists primarily of subjects fun-
damental and common to all branches of engineering 
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and includes chemistry or physics, mathematics, 
engineering graphics, and English. A student who has 
adequate high school preparation is expected to com-
plete the basic program in one year. The professional 
phase of a curriculum includes intensive study in the 
particular branch of engineering which a student 
. chooses as a major, as well as a continuation of sup-
porting work in mathematics, basic sciences, 
humanities, and social sciences. 
Preparation for the Engineering Curricula 
There is no minimum subject matter requirement for 
students entering the College of Engineering. Recom-
mended preparation for study in engineering should in-
clude 2 years of algebra, 1 year of geometry and 1h year 
of trigonometry, as well as a year each of physics and 
chemistry. Without this background in mathematics 
and science, it may take longer than 4 years to earn a 
degree in engineering. The basic program in engineer-
ing is flexible with respect to time, and courses in the 
basic program may be adjusted to fit individual needs. 
Students are expected to complete the requirements of 
the basic program before proceeding to the professional 
engineering curriculum of their choice. 
Basic Program for Professional 
Engineering Curricula 
The basic (first year) program is much the same for 
all professional curricula in the College of Engineering, 
and during the first year a student may transfer from 
one department to another within the college without 
undue loss of time. There are some differences, 
however, and the student who desires to receive the 
bachelor's degree in minimum time will find it desira-
ble to determine a major department as soon as possi-
ble. 
The basic program includes:* 
Credits 
Mathematics 120, 121, 122 ; or 130, 131 , 132 .. . . . 14 or 15 
English 104, 105 .. .. .. . .. . 8 
Freshman Engineering 161 , 171 .. .. . 6 
Chemistry 141, 141L or 147, 147L . . . ... . .4 
Phys ics 221. . . .. 5 
Freshman Engineeri ng 108 . . . . . 1 
Freshman Engineering 101 (Departmental seminar 100 or Fr. Engr. 102) .. R 
Library 160 . . .. 1 
Departmental designated requirement** . . . .. ... . . .. 6 (minimwn) 
Total 45 or 46 (minimwn) 
*Students who are not adequately prepared may have to take Math 37 
and/or Chem 140, 140L in addition to the courses listed above. Neither 
Math 101 nor Chem 140, 140L may be used to satisfy elective requirements 
of the various engineering curricula. 
**Departmental Designated Requirement 
Aerospace Engineering - Phys 222, Aer E 240 
Agricultural Engineering - Chem 142, 142L, Agron 154, A E 101 
Ceramic Engineering- Chem 148, 148L, Cer E 121 or Tech elective (3 er.) 
Construction Engineering - Phys 222 , Soc 134, Sociohwnanistic elective 
(3 er.) 
Chemical Engineering - Chem 148, 148L, Ch E 100, Ch E 110 
Civil Engineering - Chem 148, 148L, Stat 105 
Electrical Engineering - Phys 222, Sociohwnanistic elective (3 er.) 
Engineering Science - Chem 148, 148L, Phys 222 
Industrial Engineering - Chem 142, 142L, Psych 101 
Mechanical Engineering-Chem 148, 148L, Phys 222 
Metallurgy - Chem 148, 148L, Free elective (3 er.) 
The student's adviser may require or recommend courses in addition to 
those specified above if the preparation and progress of the student are 
such that additional courses are necessary or desirable. Students essentially 
must complete the basic program and have at least a 2.00 cwnulative 
average before being permitted to enroll in courses offered in the College of 
Engineering at the 200 level or above. 
Officer 
(ROTC) 
Education Programs 
The number of credits of Basic and Advanced ROTC 
which may be applied to"V~rd graduation requirements 
shall be at the discretion of each department. 
Cooperative Education 
Programs 
The College of Engineering offers, through its cur-
ricula, cooperative programs in which students may 
gain practical experience in engineering during college 
years. 
These programs are arranged so that the academic 
work is taught at the University and practical ex-
perience is gained by working in industry during cer-
tain periods each year. The student under a cooperative 
program receives experience in a chosen profession, 
plus financial return. 
The employer can evaluate the student's potential as 
a possible future permanent employee. The college 
gains by the engineering experiences which the 
cooperative student brings into the classroom. 
In general , students under these programs will re-
quire one year more to complete the usual curriculum 
requirements. The first contact with industry usually 
comes after completion of the first or second year. The 
college does not guarantee the kind of work or wages 
but attempts to place students to their best educational 
and financial advantages. 
A student must observe regulations of the employer 
and must not expect special treatment. University 
holidays do not apply to cooperative students, nor are 
students allowed time off for University activities. A 
student may not enroll in classes at any educational in-
stitution during a period of cooperative employment 
without University approval. 
Those in the cooperative program are considered by 
the University to be students while they are employed. 
Such students are subject to University regulations con-
cerning conduct during this period and are liable to 
dismissal from the University for misconduct on the 
job. They may continue living in University housing 
during work periods. 
Cooperative students pay no fees to the University 
during work periods but may attend student activities 
provided they pay the activity fee. 
Advising System 
The purpose of the advising system in the College of 
Engineering is to work constructively with students in 
developing their individual academic program and to 
maintain close contact with students during their col-
lege career. 
The College also offers counseling service during the 
summer for students planning to enter in the fall. All 
prospective students are encouraged to attend one of 
these sessions. Tests given at this time help determine 
the student's level of achievement and enable the ad-
viser to prepare an appropriate fall quarter program for 
the student. 
Program in International 
Studies 
Special training for those interested in employment 
overseas is provided. See Index, International Studies. 
Program in Environmental 
Studies 
A program to permit undergraduates to take a series 
of courses which will provide both interdisciplinary 
breadth and disciplinary depth in a chosen area of en-
vironmental emphasis. See Index, Environmental 
Studies Program. 
Curricul urn in Aerospace 
Engineering 
Leading to the degree Bachelor of Science. Total 
credits required - 192. See also Basic Program and 
Cooperative Education Programs. 
Basic program departmental designated requirement: 
Phys 222 , Aer E 240. 7 credits total. 
SOPHOMORE YEAR 
Fall 
, Aerodynamics I - Aer E 244 .. . . . 
Analytical Geometry and Calculus -Math 223 or 233. 
Introduction to Classical Physics - Phys 223. 
Aerospace Laoora tory - Aer E 271 . 
Computer Progranuning - Com S 201 . 
Winter 
Aerodynamics II - Aer E 245 ... .. ...... . 
Elementary Differential Equations - Math 213 ............ . .. . 
Elementary Modern Physics - Phys 324 . 
Aerospace Laboratory - Aer E 272 . . .. 
Credits 
.3 
.. .4-5 
. .5 
. .. 2 
. . 3 
17-18 
Credits 
. .. 3 
. . . 3 
. . 4 
.1 
. .3 Statics of Engineering - E M 27 4 . 
Sociohumanistic elective* . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 
17 
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Spring 
Performance of Aerospace Vehicles - Aer E 246 . 
Introduction to Applied Mathematics I - Math 321 . . 
Metallurgy for Engineers - Met 231 
Aerospace Laboratory - Aer E 273 .. 
Dynamics I - EM 345 .... . 
Sociohumanistic elective* ...... . .. .. .... . .. . . 
JUNIOR YEAR 
Fall 
Stability and Control I - Aer E 343 .. . 
Thermodynamics I - ME 321 
Mechanics of Materials I - EM 325 . 
Dynamics II - EM 346 .. . 
Aerospace Laboratory - Aer E 371 . 
Winter 
Stability and Control II -Aer E 344 . . .......... . 
Reaction Propulsion I - Aer E 309 .. 
Flight Structures Analysis I -Aer E 320 . 
Introduction to Circuits and Instruments - EE 441 
Aerospace Laboratory - Aer E 372 . 
Spring 
Flight Mechanics I - Aer E 352 . 
Reaction Propulsion II - Aer E 411 .. 
Flight Structures Analysis II - Aer E 321 
Aerodynamic Theory I -Aer E 441 
Aerospace Laboratory - Aer E 373 
Sociohumanistic elective* . . . ... . .. . ..... . .. .. . . .. . 
Inspection Trip - Aer E 300. . .......... . . 
SENIOR YEAR 
Fall 
Design and Analysis I - Aer E 461 
Flight Mechanics II - Aer E 452 
Advanced Flight Structures Analysis and Design I - Aer E 420 
Aerodynamic Theory II - Aer E 442. 
Credits 
. .3 
. . . 3 
... 3 
. ... 1 
. ..... 3 
. .3 
16 
Credits 
. ....... 3 
...... 4 
. .3 
. ... . . . 3 
. .. 2 
15 
Credits 
. .3 
.3 
. .3 
.. . . 4 
. ... 2 
15 
Credits 
. . . 3 
. ... 3 
.. 3 
.. 3 
. 2 
. .3 
.. R 
17 
Credits 
.. 3 
. .3 
. 3 
. ... 3 
Fundamentals of Flight Controls -Aer E 431 ... 3 
Senior Projects - Aer E 471 ........ .. . . . .. .. . . .. .. . ..... 1 
Aerospace Seminar - Aer E 491 . . . . . R 
Winter 
Design and Analysis II - Aer E 462 
Senior Projects -Aer E 472 
Aerospace Seminar - Aer E 492 
Electives** . . 
Spring 
Design and Analysis III - Aer E 463 
or Spacecraft Systems Design - Aer E 464 
Senior Projects - Aer E 473 . . . . .. .... . . .. ... . 
Aerospace Seminar - Aer E 493 
Electives** . . . 
16 
Credits 
..... 3 
.. 1 
.R 
. .12 
16 
Credits 
...... 3 
. . . ... . .. . 1 
. . ... R 
. . . 12 
16 
*These sociohumanistic electives are to be selected from the department-
approved list of courses. 
**These electives must include: 
(1) 12 hours of sociohumanistic electives . 
(2) At least 6 hours of aerospace technical electives from the following 
courses: 413, 415 , 419, 421 , 432, 433, 443, 445, 446, 453, 455, 456, 
463, 464, 480. 
(3) Up to 6 hours of 300- or higher-level courses in any discipline 
which would be of value in meeting the student's career objectives, 
including advanced Rare. 
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Curriculum in 
Agricultural Engineering 
With options in electric power and processing, farm 
power and machinery, structures and environment, and 
soil and water control. Options in food engineering and 
general agricultural engineering are also available. Ad-
ministered jointly by the College of Agriculture and the 
College of Engineering. 
Leading to the degree Bachelor of Science. Total 
credits required - 194. Six months of practical work in 
agriculture or industry acceptable to this department 
are required before graduation. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall 
Agricultural Engineering Concepts I -AE 230 ......... .. . 
Materials and Processes - AE 259 ... 
Analytic Geometry and Calculus - Math 223 or 233 .... . . 
Introduction to Classical Physics - Phys 222. 
Winter 
Agricultural Engineering Concepts II - AE 231 
Elementary Differentia l Equat ions -Math 213 
Introduction to Classical Physics - Phys 223. 
Statics of Engineering - EM 274 . 
Credits 
.. ....... 4 
. .. . 3 
. .4-5 
.. ..... 5 
16-17 
Credits 
.. 4 
... 3 
..5 
.. .3 
15 
Spring Credits 
Agricultural Engineering Concepts Ill -AE 232 . . . ... 4 
Introduction to Applied Mathematics I - Math 321 . . 3 
Strength of Materials - EM 324 . . . . . ......... . . . . . . . ... 5 
Materials Laboratory - EM 327 .. .. 1 
Fundamentals of Botany - Bot 307 . . . . . . . . . . . . . . . 4 
JUNIOR YEAR 
Fall 
Introduction to Circuits and Instruments - EE 441 
Computer Programming - Com S 201 
Dynamics I - EM 345 . . 
Principles of Economics - Econ 242 
Option**. 
Seminar - AE 301 . . ... ......... . 
Winter 
Thermodynamics I - ME 321 . 
Electronic Circuits, Instruments, and Systems - EE 445, or 
agricultural engineering elective. . . . ........... . 
Option or agricultural engineering electives'** 
Sociohumanistic elect ives* 
Seminar - AE 302 . . 
Spring 
Option or agricultural engineering electives** 
Fundamentals of Speech - Sp 21 lA or 21 lB. 
Sociohumanistic elective* . 
Seminar - AE 303 . . ............. . 
17 
Credits 
. . . 4 
.. 3 
.3 
.. . . 3 
..3 
.R 
16 
Credits 
... 4 
. ... 4 
.. 6 
.... 3 
.. .. R 
17 
Credits 
........ 10 
.. .... 3 
.3 
. ... R 
16 
SENIOR YEAR 
Fall 
Mechanics of Fluids - EM 378 
Credits 
..... 4 
Option or agricultural engineering electives** . . . . . . . . . . . . . . . . .. 12 
Seminar - AE 401 . . . . . . . . . . . . . . . . . . . . . . . . . . R 
Winter 
Option or agricultural engineering electives** 
Sociohumanistic electives* 
Seminar - AE 402 . . 
Spring 
American Government - Pol S 215 .. 
Option or agricultural engineering electives** 
Sociohumanistic electives* . . . . .. .. . . . ........ . 
Seminar - A E 403 .. 
16 
Credits 
.10 
. ... 6 
..R 
16 
Credits 
.. ... 3 
...... 10 
.. .3 
. ... R 
16 
*Sociohumanistic sequences are to be chosen from the department-
approved list. 
** In the junior and senior years, each studen t elects one of the options and 
takes the courses listed for the selected option. In addi tion, each student 
must select a minimum of 14 credits of agricultural engineering electives 
from the other three options. At least one course must be selected in each 
of the other three options. The list of agricultural engineering electives in-
cludes: 346, 377, 424, 425 , 434, 437, 461. 464, 465, 471 
Options 
Electric Power and Processing - AE 461 , 464, 465; ME 325, 335, 336, 
420, 421 , 426; EM 346; Met 231 . 
Farm Power and Machinery - AE 346, 434, 435, 436, 437; ME 335, 336, 
420, 421 ; EM 346, 417; Met 231. 
Structures and Environment -AE 377, 471 , 477; CE 325, 331, 432, 434; 
ME 325, 426. 
Soil and Water Control - AE 424, 425; CE 304, 331 , 360, 361 , 432, 434; 
Stat 105. 
Curriculum in 
Architecture 
This is a six-year academic program consisting of: 
1. A four-year undergraduate program in architecture 
leading to the degree Bachelor of Arts, a non-
professional degree. 
2. A recommended year working in the profession. 
3. A two-year graduate program leading to the degree 
Master of Architecture, a professional degree. 
The four-year program in architecture is designed to 
prepare graduates to assume productive and responsi-
ble careers in businesses and industries related to 
architecture, and leads to the degree Bachelor of Arts, a 
nonprofessional degree. Elective opportunities are of-
fered in group requirements. The student may choose a 
technical option of required comises. This option is 
provided to serve those students who may wish to 
pursue subsequent studies relevant to architecture in 
engineering or science. The total number of credits re-
quired for the degree Bachelor of Arts is 195. 
Qualified students holding the degree Bachelor of 
Arts in architecture or its equivalent may be admitted 
to the two-year graduate program leading to the first 
professional degree, Master of Architecture. Students 
must be in the upper half of their class and receive the 
baccalaureate degree to be qualified to enter graduate 
study. For further information see Graduate College. 
This program is designed to educate professional 
architects to work effectively within contemporary con-
straints, to comprehend continuing changes within our 
society, and to formulate concepts of a better human 
environment. 
The department offers a foreign studies program and 
students are encouraged to participate in it. 
It is recommended that students holding the degree 
Bachelor of Arts in architecture and intending to 
pursue the degree Master of Architecture spend one 
year working in the profession before undertaking 
further architectural studies. 
Ninety credits subsequent to the degree Bachelor of 
Arts are required to attain the degree Master of 
Architecture. 
In addition, the department offers a one-year 
graduate program for students who have already re-
ceived the professional degree in architecture. See the 
Graduate Catalog or the courses and programs section 
of this catalog. 
The department participates in the interdepartmental 
minor program in Energy Systems Engineering. (See 
Energy Systems Engineering.) 
Undergraduate Program in Architecture* 
Preparatory Courses 
Language in Composition and Reading-Engl 104, 105 
Library Instruction-Lib 160 . . . . .. ... .... . . 
Analytic Geometry and Calculus-Math 120, 121 , 122 
General Physics-Phys 111A, 112A . 
History of Western Civilization-Hist 201, 202, 203 . 
Credits 
. .. 8 
. . . . ... 1 
.. .... 15 
..8 
"." .9 
Professional Courses Credits 
Introduction to Architecture-Arch 101 . . . . . . . . . . . . . . ... . . 3 
Architectural Graphics-Fr. E. 241, 242, 243 .. . . 9 
Freehand Drawing-Arch 234, 235, 236. . .8 
Design-Arch 211 , 212 . .8 
Architectural Programming-Arch 271 . . . . . . . . . . . . . . . . . . . 2 
Statics of Engineering-EM 274 . . .. 3 
Systems of Visual Order-Arch 300. . .. . 3 
Design-Arch 311 , 312 .. .. . .. .. .. .. .10 
History of Architecture-Arch 321 , 322, 323 . . ....... 9 
Architectural Technologies I-Arch 341, 342, 343. . . . . . . .. . . . . . .. . . . .9 
Mechanics of Materials-EM 325 . . . . . . ... 3 
Structures for Architects I-<::E 336 . . . . 3 
Design-Arch 411 , 412 . . . . . . . . . .10 
Theory of Architecture-Arch 423 . . .. 3 
Select from courses in History of Architecture-{422, 424. 425, 524) ...... 6 
Architectural Technologies II- Arch 444, 446, 447 . . . . . . . ..... 9 
Structures for Architects Il-CE 437 . . . 4 
Structures for Architects III-<::E 438. . .. 4 
Structures for Architects IV-<::E 439. . .......... 4 
Electives Credits 
Group I-Basic social sciences .... .. ....... . .. ... 9 
Group II-Unrestricted electives .. "" .35 
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Undergraduate Program in Architecture, 
Technical Option* 
Preparatory Courses Credits 
Language in Composition and Reading-Engl 104, 105 . . . . . .. . . 8 
Library Instruction-Lib 160 . . ............. 1 
Analytic Geometry and Calculus-Math 120, 121 , 122, 223.. . ... . . 19 
Elementary Differential Equations-Math 213 ................ . . 13 
Introduction to Classical Physics-Phys 221, 222 . . ... 10 
History of Western Civilization-Hist 201, 202, 203 . . ........ 9 
Computer Programming-Com S 201 . . . . . . . . . . . . . . 3 
Professional Courses Credits 
Introduction to Architecture-Arch 101...... .. ... .... ... . ..... .3 
Architecture Graphics-Fr E 241 , 242, 243 .... 9 
Freehand Drawing- Arch 234, 235, 236 . . 8 
Design-Arch 211. 212 . . . ... 8 
Architectural Programming-Arch 271 .. 2 
Statics of Engineering-EM 274 .. .. .. .. .. .. . . . .. .. .. .. 3 
Systems of Visual Order-Arch 300. . . . . . . . . . . . . . ... 3 
Design-Arch 311, 312 . .10 
History of Architecture-Arch 321, 322, 323. . . . 9 
Architectural Technologies I-Arch 341 , 342, 343. . ..... 9 
Strength of Materials-EM 324 . . . . . . . . . . . . . . . . . .. 5 
Materials Laboratory, Engineering Materials-EM 337, 354 . ... . . 5 
Structural Analysis I-CE 331 . . . . ... . .. 3 
Design-Arch 411. 412 .. .. ... 10 
Theory of Architecture-Arch 423 . . . . . . . . . . . . . . . . . . . . ........ 3 
Select from courses in History of Architecture-{422, 424, 425, 524) ...... 6 
Architectural Technologies II-Arch 444, 446, 447 ........... . 9 
Structural Analysis II-CE 432 . . . 4 
Structural Steel Design-CE 433 . . . 3 
Reinforced Concrete Design-CE 434 . . . . . . . . . . . . . . . .. . . . . 3 
Electives 
Group !--Basic social sciences 
Group II-Unrestricted electives. 
Credits 
.9 
. ..... 18 
*For assistance in planning course sequences and a course schedule, fulfill-
ing the specific prerequisites, the student is advised to acquire a flow dia-
gram from the department office. 
Elective Courses: A minimwn of 18 credits of the total electives must be 
taken outside of the departments of Applied Art, Architecture and 
Landscape Architecture, and the Design Center. 
Group !--Basic social sciences. Courses in the following departments of the 
university: Psychology, Sociology, Economics, Anthropology. and Political 
Science. 
Group II-Unrestricted electives. Students are encouraged to plan with the 
approval of their advisers a group of electives which will assist the de-
velopment of professional study. Additional credits in the departments list-
ed under Group I may be included. A maximwn of 3 credits of physical 
education and a maximwn of 6 credits in military officer education may 
also be included. Prerequisites for undergraduate and for graduate courses 
should be investigated. 
Summary of Credits: 
Undergraduate Program 
Preparatory and professional courses ... . ..... . .... 151 
Electives: Group I ............ ... ..... . ............. 9 
Group II ................................ 35 
Total credits ........ .. ........... ...... 195 
Undergraduate Program, Technical Option 
Preparatory and professional courses ... . .......... 165 
Electives: Group I .................................. 9 
Group II ................................ 21 
Total Credits .......................... 195 
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Graduate Program in Architecture. 
Minimum requirements. 
For students with the degree Bachelor of Arts in architecture: 
Seminar-Arch 501 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
Design-Arch 514, 515, 516 . . . . . . . . . . . . . . . . . . .. 15 
Design-Arch 616 and Research and/or Design-Arch 699. .43 
Supporting course work . . . . . . . . . . . . . . . . . . . . . 30 
Total credits 90 
For students with the professional degree of Bachelor of Architec-
ture: 
Seminar-Arch 501 .... . ..................... . . . .. 2 
....... 5 Design-Arch 614 (or approved substitution) 
Design-Arch 616 and Research and/or Design-Arch 699. 
Supporting course work . 
. ....... 23 
Total credits 
Curricul urn in Ceramic 
Engineering 
.15 
45 
Leading to the degree Bachelor of Science. Total 
credits required-187. See also Basic Program. 
Professional Program 
SOPHOMORE YEAR 
Fall Credits 
Ceramic Materials-Cer E 221 . . . . . ... . . . .. 5 
Analytic Geometry and Calculus-Math 223 or 233 .... .4-5 
Introduction to Classical Physics---Phys 222 . . . . .... . 5 
Principles of Economics-Econ 241. ..... . . ........ .. ... ... .......... 3 
Ceramic Engineering Seminar-Cer E 201 ... ... . .............. R 
Winter 
Ceramic Engineering Operations-Cer E 222 ... 
High-Temperature Technology-Cer E 233 . 
Introduction to Classical Physics---Phys 223 ... 
Elementary Differential Equations-Math 213 
Ceramic Engineering Seminar-Cer E 202 .. 
Spring 
Ceramic Materials Processing-Cer E 223 
Polymers and Composites-Cer E 243. 
Physical Chemistry-Chem 324 
Principles of Economics-Econ 242 ... . 
Sociohumanistic elective* ........ . .... . 
Ceramic Engineering Seminar-Cer E 203 . 
JUNIOR YEAR 
Fall 
High-Temperature Processes-Cer E 341 ....... . 
Instruments for Materials Analyses-Cer E 351 
17-18 
Credits 
.4 
. ... 4 
.5 
.... 3 
.. .... R 
16 
Credits 
..... 4 
. ... 3 
.3 
. .. 3 
. ... 3 
. .... R 
16 
Credits 
. . •....•....... . . . ... 4 
.. 4 
DC and AC Circuits and Machines-EE 341 ............ ..... ...... 4 
Mechanics I-EM 301 .... 3 
Ceramic Engineering Seminar-Cer E 301 ........... .. ................. R 
15 
Winter 
Vitreous State-Cer E 342 ... . . ...... .. .... . 
Metallurgical Thermochemistry-Met 360 .. . 
DC and AC Circuits and Machines-E E 342 . 
Mechanics 11-E M 302 .............. . 
Ceramic Engineering Seminar-Cer E 302 . 
Credits 
. . .4 
.. . 3 
. .. 4 
.. .. 3 
.. ... R 
14 
Spring Credits 
Electronic Ceramics-Cer E 343 . . . . . . . . . . . . . . . . .. 4 
Heat Transfer-ME 325 . . . .. 3 
Electronic Circuits-EE 445 . . . .. 4 
Materials Laboratory-E M 327 . . .. 1 
Computer Programming-Com S 201 . . . . . .... 3 
Inspection Trip-Cer E 300............. . . . ............. . .. ........ R 
Ceramic Engineering Seminar-Cer E 303 . . . . . . . . . . . . . . . . . . . . . . . . . . R 
SENIOR YEAR 
Fall 
Ceramic Industries I-Cer E 405 .. . 
Applications of Statistics to Materials-Cer E 451 
Engineering Statistics---Stat 305 .. . 
Industrial Organiz.ation-I E 351 ...... . 
Sociohumanistic electives 
Ceramic Engineering Seminar-Cer E 401 . . 
Winter 
15 
Credits 
.3 
.. 1 
. .. 3 
. .. 3 
. .. 6 
... R 
16 
Credits 
Ceramic Industries 11-Cer E 406 .. 
Senior Project-Cer E 432 ........... . .. . 
. ..... .4 
........ . ......... 3 
Ceramic Engineering Design-Cer E 422 .. . 
Sociohumanistic elective* ... . 
Free elective . . .......... . 
Ceramic Engineering Seminar-Cer E 402 . 
.3 
. .3 
. ... 3 
..... R 
16 
~~ Cre~ 
Ceramic Industries Ill-Cer E 407. . . .. 3 
Ceramic Engineering Design-Cer E 423. . . . . 3 
Writing of Reports and Technical Papers-Engl 414 . . 3 
Technical Elective. . . . . . . . . . . . . . . . ...................... 3 
Free elective ...... . 
Ceramic Engineering Seminar-Cer E 403 .. .... . . . . . . . 
*Sociohumanistic electives must be department approved. 
Curricul urn in 
Chemical Engineering 
.3 
.... R 
15 
Leading to the degree Bachelor of Science. Total 
credits required -187. 
See also Basic Program and Cooperative Programs. 
SECOND YEAR 
Fall 
Material and Energy Balances - Ch E 201 ..................... .. . 
Credit 
.. 3 
... 3 Computer Programming - Com S 201 . ... . 
Introduction to Classical Physics - Phys 222 . . 
Analytical Geometry and Calculus - Math 223 . 
....... 5 
...... 4 
15 
Winter Credits 
. ... 3 Material and Energy Balances - Ch E 202 . 
Quantitative Analysis - Chem 211 . . . .... .. ... . .. . ... . . . . 5 
Elementary Differential Equations - Math 213 . 
Introduction to Classical Physics - Phys 223. 
Spring 
Multistage Operations - Ch E 351 ............... . 
Physical Chemistry - Chem 324 .. 
Introduction to Applied Mathematics I- Math 321 
Fundamentals of Speech - Sp 211 
Principles of Economics - Econ 241 
TIIlRDYEAR 
Fall 
Momentum Transport Operations - Ch E 352 
Physical Chemistry - Chem 325 .. 
Organic Chemistry - Chem 334 . 
Principles of Mechanics - EM 301 
Sociohumanistic elective* 
Winter 
. .. . ..... 3 
.5 
16 
Credits 
. .. 4 
. .. . 3 
.. 3 
.3 
. .. . 3 
16 
Credits 
...... 4 
. .. 3 
. ...... 3 
. ......... .... . 3 
. . . . . ... . 3 
16 
Energy Transport Operations -Ch E 353 ........... . 
Credits 
. .. . . 3 
Chemical Engineering Thermodynamics - Ch E 461 
Organic Chemistry - Chem 335 . 
Laboratory in Physical Chemistry - Chem 322L 
Principles of Mechanics - EM 302 
Sociohumanistic elective* .. . .. . .. .. . . 
Spring 
Junior Inspection Trip - Ch E 300 . 
Mass Transport Operations - Ch E 354 . 
Chemical Engineering Thermodynamics - Ch E 462 
.. 3 
. .. 3 
. .. 1 
... 3 
. .. 3 
16 
Credits 
.. R 
. ... 3 
Chemistry electivet:I: . . . . . ....... .. . ..... . 
. . ... 3 
. ... 3 
.4 
.3 
Introduction to Circuits and Instruments - EE 441 . 
Sociohumanistic elective* ... 
16 
FOURTH YEAR 
Fall Credits 
Technical Seminar-Ch E 401 . . . . . . . . . . . . . .... R 
Chemical Reactor Design - Ch E 463 . . .... .. .............. 3 
Chemical Engineering Design - Ch E 471A . . .... 3 
Chemical Engineering Laboratory - Ch E 451 . . . . . . . . . . . . . . . ....... 2 
Writing of Reports and Technical Papers - Engl 414 ....... . ......... . . 3 
Elective . . . . . . . . . . . . . . . . . . 3 
Sociohumanistic elective* ... 
Winter 
.3 
17 
Credits 
.R Technical Seminar - Ch E 402 
Process Control - Ch E 435 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 
Process Control Laboratory - Ch E 450 
Chemical Engineering Design - Ch E 472A 
Business elective** =!= 
Sociohumanistic elective* 
Spring 
Technical Seminar - Ch E 403 .. 
Chemical Engineering Laboratory - Ch E 452 
Chemical Engineering Design - Ch E 473A=I= 
Elective=!: .. 
Business elective**=!: 
Sociohumanistic elective* . 
. . . . . ... . . .. .... 2 
. . . .. 3 
... 3 
.3 
14 
Credits 
... R 
. . .....•.. . .. •. ... .. 2 
.. . .. 3 
. .3 
.... 3 
. .3 
14 
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B.S./M.E. Option 
Leading to the degrees Bachelor of Science and Master of Engineering. 
Total credits required: Bachelor of Science - 188, Master of Engineering-
233 . 
SECOND YEAR 
Same as above. 
TIIlRDYEAR 
Fall 
Momentum Transport Operations - Ch E 352 
Organ ic Chemistry - Chem 334 . 
Physical Chemistry - Chem 325 
Principles of Mechanics - EM 301 
Sociohumanistic elective* 
Winter 
Energy Transport Operations - Ch E 353 
Chemical Engineering Thermodynamics - Ch E 461 . . 
Organic Chemistry- Chem 335. . . . ... .. ......... . 
Physical Chemistry - Chem 326 . 
Laboratory in Physical Chemistry - Chem 322L . 
Sociohumanistic elective* 
Credits 
.4 
... . . . .. 3 
... 3 
.. 3 
... 3 
16 
Credits 
.3 
. . .. 3 
. .... 3 
. ... 3 
.1 
.3 
16 
Spring . Credits 
Mass Transport Operations - Ch E 354 . . . ....... 3 
Chemical Engineering Thermodynamics - Ch E 462 . . ..... 3 
Principles of Mechanics - EM 302 ........ . ....... . . . ... ...... . .. . . . 3 
Laboratory in Physical Chemistry - Chem 323L . . . . . : : . 3 
Junior Inspection Trip - Ch E 300 ........ . R 
Sociohumanistic elective* 
FOURTH YEAR 
Fall 
Technical Seminar - Ch E 401 
Chemical Reactor Design - Ch E 463 ... 
Chemical Engineering Laboratory - Ch E 451* . 
Introduction to Circuits and Instruments - E E 441 . 
Writing of Reports and Technical Papers - Engl 414 .. 
Sociohumanistic elective* .... 
Winter 
Technical Seminar - Ch E 402 ............ ... . 
Process Control - Ch E 435. 
Process Control Laboratory - Ch E 450 . . 
Chemical Engineering Design - Ch E 471B. 
Elementary Modern Physics - Phys 324=1= . 
Sociohumanistic elective* ............. . 
Spring 
Technical Seminar - Ch E 403 
.... 3 
15 
Credits 
. . . . . . R 
. . . . 3 
.. 2 
. .. 4 
. ..... 3 
. .... 3 
15 
Credits 
.R 
.3 
....... 2 
... .. . 3 
... 4 
. . . .. . 3 
15 
Credits 
.. R 
Chemical Engineering Design - Ch E 472B ... 
Chemical Engineering Laboratory - Ch E 452 .... 
Introduction to Applied Mathematics ll - Math 322 
...... . . ..... . ..... 3 
Elective=!: . . . ............ . . . .. . .. . . 
Sociohumanistic elective* . 
FIFI11 YEAR* * * 
Fall 
Seminar - Ch E 601 . 
Multi variable Calculus and Complex Variables - Math 409 
Advanced Chemical Engineering Design - Ch E 573 . 
Chemical engineering electivett . . . ......... . 
Electivettt . . .. ...... ... . 
. .2 
. . ... 3 
.... 6 
. ...... 3 
17 
Credits 
..R 
.. . 3 
. . . .. 3 
.6 
.... 3 
15 
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Winter Credits 
Seminar - Ch E 601 . . . . . . . . . . . . . . . . . . . . . . . . . . .... R 
Multi variable Calculus and Complex Variables - Math 410 . . . . 3 
Special Problems - Ch E 500 .... 3 
Chemical engineering electi vestt. . . . . . . . . . . . . . . 6 
Electivettt. . .. 3 
15 
Spring Credits 
Seminar - Ch E 601 ............ . . ..... R 
Special Problems - Ch E 500 
Chemical engineering electivestt. 
Electivesttt . 
. . . . . . . . . . . . .3-6 
*Selected from list of department-approved sequences. 
**Selected frorrrlist of department-approved courses. 
. ....... 3-6 
. ..... 6 
15 
***Leading to Master of Engineering; subject to approval of advisory com-
mittee and admission to Graduate College. 
tSelected from chemistry 200-level course or higher. 
ttSelected from chemical engineering 500-level course or higher. At least 
9 credits from Ch E 541,551 , 554, 555, 556, 581. or 582. 
tttMust be acceptable for graduate credit. 
:!:May be replaced by undergraduate nuclear engineering sequence. 
Curriculum in Civil 
Engineering 
Le<!ding to the degree Bachelor of Science. Total 
credits required-194. 
See also Basic Program and Cooperative Programs. 
For those interested in construction engineering, a 
curriculum is provided which leads to the degree 
Bachelor of Science in construction engineering. For 
particulars, see Curriculum in Construction Engineer-
ing. 
SOPHOMORE YEAR. 
Fall Credits 
..... 4 or 5 
. ...... 5 
Analytic Geometry and Calculus Ill-Math 223 or 233 
Introduction to Classical Physics-Phys 222 ... 
Fundamentals of Surveying-(: E 211 .. . ......... . .............. 3 
Computer Programming 1-COm S 201 . 
Professional Development-C E 294 
Winter 
Elementary Differential Equations-Math 213 
Introduction to Classical Physics-Phys 223 . 
Planning of Transportation Facilities-CE 352 
Statics of Engineering--E M 274 .. . 
Sociohumanistic elective* ........... . . 
Spring 
Strength of Materials--E M 324 
Route and Higher Surveying-(: E 213 
Geology for Engineers-Ceo! 301 
Basic science elective* .... 
Sociohumanistic elective* . ....... . 
. ..... 3 
..... R 
15 - 16 
Credits 
.. . .... . ................. 3 
. ................. 5 
........... 3 
" .... 3 
. ...... 3 
17 
Credits 
... 5 
. . . 3 
.3 
. .. 3 
..3 
17 
JUNIOR YEAR. 
Fall Credits 
Engineering Materials-E M 354. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Structural Analysis 1-C E 331 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Soil Engineering-CE 360 . . . . . . . . . . . . . . .. ....... ...... 3 
Water and Wastewater Treatment-C E 325 ................. ... .... . .. . 3 
Analysis for Engineering Economy-I E 304 . . . . . . . . . 3 
Sociohumanistic elective* .............................. . .. ........... 3 
18 
Winter Credits 
Dynamics 1--E M 345 . . . . . . . . . . . . . . . . . . 3 
Materials Laboratory-E M 327 . . . . . . . . . . . . . . . ..... .. 1 
Soil and Aggregate Materials Laboratory-C E 361 .... 3 
Structural Analysis II-C E 432. . . . . . . . . . ... ... .4 
Advanced Engineering Surveys-CE 313 . . . . . ... 3 
Sociohumanistic elective* . . ....... 3 
Professional Development-C E 395 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. R 
17 
Spring Credits 
Mechanics of Fluids--E M 378 .... . ...... 4 
Hydrology-C E 304 ........ . .. .. ".3 
Design of Concretes and Stabilized Soil Systems-CE 362 . . "" .3 
". ". 3 
. .. ..... . ..... ... .. . ..... 3 
Structural Steel Design 1-C E 433 .. 
Sociohumanistic elective* 
SENIOR YEAR. 
Fall 
16 
Credits 
Design of Water Supply and Sewer Systems-CE 426 . . . . .... 4 
Design of Transportation Facilities-CE 453 . . . . . . . . . . . . . ....... 4 
Reinforced Concrete Design 1-C E 434 ................................. 3 
Electives* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 6 
Professional Development-C E 496 . . . . . . . . . . . . . . . . . . . . . . . R 
Winter 
Engineering Construction-C E 485 . . . .. ..... . 
Writing of Reports and Technical Papers-Engl 414 . 
Electives* ..... . ....... ... . . . . 
Spring 
Business Law 1-1 Ad 375 (3 er.) or 
Engineering Contracts-IE 480 (3 er.) ... . 
Electives* .. 
17 
Credits 
. .. 3 
. .... 3 
. ... 9 
15 
Credits 
.3 
. .12 
15 
*Shall be chosen from department-approved lists. Basic sciences must be 
selected in mathematics, statistics, chemistry, or physics. Senior year elec-
tives shall include: (1) nine credits of sociohumanistic studies, (2) six 
credits of engineering sciences as defined below, (3) twelve credits of 
technical electives. The engineering science course list will include courses 
in thermodynamics, heat, mass and momentum transfer, electrical theory, 
materials, similitude, systems analysis, and mechanics. One course in a life 
science )Viii be permitted in this category. Students appointed to advanced 
RITTC may substitute six credits of advanced Rare for six credits of 
technical electives. 
Curriculum in 
Construction Engineering 
Administered by the Department of Civil Engineer-
ing. 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall Credits 
Materials and Methods of Building Construction--O:m E 241 ............ 3 
Analytic Geometry and Calculus ill-Math 223 or 233 . . . . . . . .. .4 or 5 
Introduction to Classical Physics-Phys 223 ....... . ..... .. .......... . .. 5 
Elementary Surveying---{: E 211 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 3 
15-16 
Winter 
Construction Contract Documents and Specifications-Con E 245 .. 
Credits 
.3 
.3 
".3 
Computer Progranuning I-Com S 201 . . .. .. . ......... . .. . ..... . 
Statics of Engineering-EM 274.... . ............ . 
Principles of Economics-Econ 241 ..... . .. .. . .. . .. .. . ... . . ... 3 
Electives••• . . . . . . . . . . .... . .. . ... . . "3 
15 
Spring Credits 
Construction Cost Estimating-Con E 246 .3 
Geology for Engineers-Geo! 301 ........ . ........ 3 
Strength of Materials-£ M 324 .5 
Business Law I - I Ad 375• (3 er.) or Route and Higher Surveying---
CE 213**(3 cr.)........ .. ..... 3 
Introduction to Statistics-Stat 105 . . . . . . . . . . . . . . .... 3 
17 
JUNIOR YEAR 
Fall Credits 
Construction Organization and Management-Con E 371 . . . . ... 3 
Structural Analysis I-C E 331 . . . . . . . . . . . . . . . . . . . . .... 3 
Soil Engineering---{: E 360 ... 3 
Principles of Economics-Econ 242. . . . . . . . . . . . . . . . . . . . .... 3 
Business Law Il----1 Ad 376* (3 er.), or Business Law----1 Ad 375**(3 er.) ... 3 
15 
Winter Credits 
Real Estate Finance-Con E 355*(3 er.) or Soils and Aggregate 
Materials Laboratory-CE 361 **(3 er.) ... 3 
Engineering Materials-£ M 354. . . . . . . . . . . . . . . . . . . . . ..... 3 
Structural Analysis 11-C E 432 . . . . ........ 4 
Materials Laboratory-£ M 337*(2 er.) or Materials Laboratory-
E M 327**(1 er.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1-2 
Principles of Accounting-I Ad 384. . . . . . . . . . . . . . . . . . . . . . . . . . .... 4 
Spring 
Heavy Construction F.quipment and Methods-Con E 372 .. 
Structural Steel Design I-C E 433 ... . 
Fundamentals of Speech-Sp 2118 .. . 
Analysis for Engineering Economy----1 E 304 
Electives••• . . . . . . . . . ... . .......... . 
SENIOR YEAR 
Fall 
Concrete Construction and Formwork Design-Con E 440 
15-16 
Credits 
" .3 
..... 3 
. . .. .... 3 
.3 
. . . .4 
16 
Credits 
""" .. 4 
COLLEGE OF ENGINEERING 93 
Reinforced Concrete Design 1-C E 434 ..... . .... . .... . ....... .... ...... 3 
Electives••• . . . . .. . . . . . . . . . . . . .. . . . . . . . . . ........ ... 10 
Seminar-Con E 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . ... R 
Winter 
Construction Planning and Scheduling--Con E 441 ..... 
Business and Professional Speaking-Sp 312 
Appl~ed ~~rmation Systems-Com S 341 
Elechves ...... . 
Spring 
Independent Study-Con E 490 . 
Writing of Professional Papers and Reports-Engl 414. 
Electives••• ............ .. 
*For students emphasizing building construction. 
•*For students emphasizing heavy construction. 
•••Electives to include (minimum): 
nine credits sociohumanistics. 
17 
Credits 
"" .. 4 
. 3 
.... 3 
".7 
17 
Credits 
" .. 3 
. . . . 3 
.. 10 
16 
nine credits basic sciences and engineering sciences (at least six credits 
in engineering science). 
twelve credits technical or business and management (at least three 
credits in business and management). 
For students emphasizing building construction the following courses 
must be included within the electives: ME 406, 407, EE 449 and EM 377. 
For students emphasizing heavy construction the following courses must 
be included within the electives: CE 304, 362. 
Students emphasizing mechanical construction should consult with the 
professor in charge of construction engineering regarding course require-
ments. 
Up to six credits of air force aerospace studies or military science course 
work, 300-level and above may be applied as business management elec-
tives as applicable. Up to six credits of naval science course work, 300-
level and above, may be applied as technical or business management elec-
tives as applicable. 
Curriculum in 
Electrical Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-192. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall 
Electric Circuits I-EE 205 . . . ............. . 
Introduction to Classical Physics-Phys 223 . . .. .... . 
Analytic Geometry and Calculus-Math 223 or 233 . 
Sociohumanistic elective• . 
Winter 
Electric Circuits II-EE 206 .. 
Electrical Instrumentation and Experimentation I-EE 231 
Elementary Differential F.quations-Math 213 
Credits 
"""" .3 
.. . "" .. 5 
. .... . . ..... 4-5 
".3 
15-16 
Credits 
" .. 3 
".2 
"" .3 
Mechanics I-EM 301 • • . . . . . . . . . . . . . ........... . " . " " . "". ..3 
Computer Progranuning I-Com S 201 
Sociohumanistic electives• ... 
.3 
".3 
17 
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Spring Crediu 
Electronics Engineering-EE 37 4 . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 4 
Electrical Instrumentation and Experimentation II-EE 232 . . . . 2 
Introduction to Electromagnetic Fields I-EE 213 . . . . . . . . . . . . . . .... 4 
Introduction to Applied Mathematics I-Math 321 . . . . . . . . . . . . . . . . 3 
Mechanics II-EM 302 * * . . . . . . . . . . . . . . . . . . . . . . . . 3 
JUNIOR YEAR 
Fall 
Electronics Engineering-EE 375 ........ .. . .. . ... . .. . 
Electric Circuits III-EE 308 . . . . . . ..... ......... . 
Introduction to Applied Mathematics II-Math 322 .. 
Introduction to Electromagnetic Fields II-EE 314 . . . 
16 
Crediu 
.. .... 4 
... 4 
.. .3 
...4 
15 
Winter Crediu 
Elementary Modern Physics-Phys 324 ... .. . . . . ..... 4 
Electronics Engineering-EE 376 . ......... . ........... . ... . . . ... . . .... 4 
Electric Circuits IV-EE 309 ..... . . . .............. . ........ . . . .... . .... 4 
Electromagnetic Devices-EE 317. . . . . . . . . . . . . . . . . . . . . .. . . . 3 
Electromagnetic Devices Laboratory-EE 318 . . ..... . .... .. . . . ..... .. . .. 1 
16 
Spring Crediu 
Elementary Solid State Physics-Phys 325 . . . . . . . . . . . . . . . . . . 4 
Introduction to Numerical Techniques for Computers-Math 406 . . 3 
Electric Machinery-EE 351 .. . . . 3 
Electric Machinery Laboratory-EE 352 . . . . . . . . . . . . . 1 
Introduction to Digital Systems-EE 320 . . . . . . . . . . . . . . . . . 3 
Sociohumanistic elective* . .... . . . .... . ... . .. ..... . .... .. .. . . ...... . .. 3 
Seminar-EE 300 . . . . . . . .. . . .. . . . . . . . .. . . . . .. . . . .. . . ...... R 
SENIOR YEAR 
Fall 
Technical electivest .. 
Elective*•* . . . . . . . . . . . . .. .... . . .. . ... .. . 
17 
Crediu 
. .. 10 
. ... . ....... 3 
Sociohumanistic elective* . . . ... . . . ......... . . . ... . ...... . ...... 3 
Winter 
Technical electivest. 
Elective*** .. ... .. . 
Sociohumanistic elective* ... . . . .. . . . . ... ..... . 
Spring 
Technical Electivest .. 
Elective*** .. . ..... .. . . ..... . . ..... . .. ... .... . . . . . .. . 
Sociohumanistic electives* . . . . . .... . . ... . .. .. ... .... . . 
16 
Crediu 
.. .... 10 
. . .. .. .. 3 
.. ...... .. 3 
16 
Crediu 
..7 
. . . . . 3 
.. .......... 6 
16 
*These electives are to be chosen from the department-approved list of 
sociohumanistic sequences. 
**The sequence EM 274 and 345 may be elected in place of the sequence 
EM 301 and 302. 
***The only restriction on these electives is that they cannot be remedial 
courses. 
tAll students must take at least 19 credits of electrical engineering 
technical electives. The list below is recommended. Other EE 500-level 
courses may also be elected by qualified undergraduates. Technical elec-
tives other than electrical engineering must be chosen from the department-
approved list of such electives. Electrical engineering technical electives: 
404, 410, 411 , 412, 420, 421 , 424, 425, 427, 428, 431, 436, 460, 466, 467. 
475, 505, 506, 527, 528, 554, 556, 557. 
Curriculum in 
Engineering Operations 
Administered by the Department of Industrial 
Engineering. 
Leading to the degree Bachelor of Science. Total 
credits required-180. See also Cooperative Programs. 
The engineer is a member of a dynamic society-
concepts change. In this era of rapid technological 
change, there is an expanding and continually ac-
celerating need for persons with an engineering back-
ground. The need for people with a strong 
technological base to fill positions requiring managerial 
and supervisory requirements is ever-increasing in in-
dustry and government. Engineering operations is 
specifically designed to develop this background 
within several engineering disciplines, or in combina-
tion with engineering and other disciplines. 
The curriculum consists of a basic core of required 
courses in the sciences, engineering, and management 
to which are added 95 credits of elective courses in the 
specific categories of engineering, sociohumanistics, 
management, and preliminary supporting subjects. 
Within this framework, students may specialize toward 
specific occupational objectives of their choice. Many 
students choose to work toward the specializations in-
dicated below. 
Specializations 
Production Management - Emphasis on direction of 
all phases of the production process . 
Manufacturing Processes - Emphasis on production 
considerations in selection and specification of 
manufacturing equipment. Functional characteristics of 
equipment related to production. 
Technical Sales - Provides a background for selling 
products of a technical nature. 
Prelaw - Preparation for graduate work in corporate 
or patent law. 
Operations Research - Development of mathematical 
concepts and models concerned with decision making 
in engineering and management. 
Special Programs 
To meet special needs, programs are available in the 
following (See Index): 
Program in International Studies. 
Program in Engineering Journalism. 
Program in Engineering for Officer Education. 
Program in Surveying and Mapping. 
Required Courses 
Basic Sciences 
Math 120, 121 , 122, 223; or 130, 131, 132, 233 .. ...... ... .... . . .. . . . .. 19 
Chem 141 , 141L, 142, 142L . . . . . . . . . . . . . . . . . . . . .... . . . 8 
Phys 221 , 222, 223 ... . . .............. . .. . . .. . .... . . ... .... .. . . .. .... 15 
42 
Sociohumanistic courses 
Psych 101 .. . ........... .... . . . ......... .. .. . .... ... . . ... ..... . . .. ... 3 
&on 241 , 242 .. ............ . . . ..... ................ . .. . ..... . .... .... 6 
9 
Communication Skills 
Fr E 161, 171 . . ...... .. . . . ... .. ........ ..... ........ .... . . ........ ... 6 
Engl 104, 105 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 8 
Sp 211, Engl 414 ......... . .. ....... .... .. . ...... . .. . .... . . . . . .... . . . . 6 
20 
Miscellaneous 
Fr E 108 or 151 , Lib 160 . .. .. ..... ... . ... . .. .. . . . .. ....... .. ..... . .. . . 2 
I E 480 or I Ad 375 ... .... .. . .... .. . ...................... .. . . .. .. ... . 3 
Com S 201 , I Ad 371 . . . . . . . . . .. . . . . . . . . . . . .. . .. ........ . ......... 6 
Fr E 101 and department seminar 100 . ...................... R 
IE 293, 393 . . . . . . . . . . . . .. .. . . ..... . . . ... .. ...... R 
11 
Group Requirements 
Course combinations for each student should be inte-
grated toward a vocational objective. Thch student's 
choice of courses in the following groups must be ap-
proved in advance by the head of the Department of In-
dustrial Engineering. 
Minimum 
Credits 
Engineering science, engineering mechanics, 9; electrical engineering, 8; 
measurements, 3 ... .. .. ... .......... . ... . ...... ......... ... ... . . 20 
Sequences in an engineering area (300 level or above) ... . . . . . .. . .. . ... . 27 
Supporting work (basic and engineering sciences) .... . . .... . ...... . ... 15 
Management, production, business or sales courses (300 level or above, 
principally in industrial administration or industrial engineering) . . 15 
Sociohumanistic sequences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 3 
Curriculum in 
Engineering Science 
Administered by the Department of Engineering 
Science and Mechanics. 
Leading to the degree Bachelor of Science. Total 
credits required-191 . 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall 
Analytic Geometry and Calculus-Math 223 . 
Introduction to Classical Physics-Phys 223 . 
Physical chemistry ... . . .. . ... . ... .. . .. . . . 
Statics of Engineering-£ M 274 . ... .. . .. .. . 
Credits 
.. .... .. 4 
. .. ....... . . .. . .. 5 
. .. .. ... ......... 3 
.. .. .. .. 3 
15 
COLLEGE OF ENGINEERING 95 
Winter Credits 
Elementary Differential Equations-Math 213 .. . . .... . .. .. . . .. . .. .... . . 3 
Physical chemistry . . . . . . . . .. .. .. . .. .. . . . .. . . . . . .. .. . .. .. .. .. .. . . 3 
Energy Sources and Utilization--E Sci 211 . .... . . .... .. . . . ......... . ... 3 
Dynamics I-E M 345 .. ....... . ... . . .. ..... . ........ . ........ ... ... .. 3 
Sociohumanistic elective• . .................. . ........... . .. .. . . . .... . 3 
15 
Spring Credits 
Introduction to Applied Mathematics I-Math 321 .. . ......... .... ...... 3 
Energy Sources and Utilization--E Sci 212 ...... ... .. ..... ... ... . . .. . . 3 
Mechanics of Fluids-EM 378.. . . . . ... .. . . .... . . . . . . .. . . .. . ..... . . 4 
Computer Programming-(;om S 201 . . . . . . . . . . . . . . . .. . 3 
Sociohumanistic elective• . . . . . . . . . . . . . . . . . . . . . . . . ... 3 
16 
JUMOR YEAR 
Fall Credits 
Engineering Materials-E Sci 351 .. ...... .. . .... ... .. . . .. . . . . ......... .4 
Applications of Therrnodynami~ E 326 ................... . .. . .... . 4 
Introduction to Circuits and Instruments-EE 441 ... . ..... . ..... . ... . . . 4 
Mechanics of Materials I-E M 325 ... .. ..... . .... ... ... . ... ... .. ...... 3 
Sociohumanistic elective• .. .............. . .. . .... . .. . ........ ... ..... 3 
18 
Winter Credits 
Introduction to Applied Mathematics II-Math 322 . . . . . . ... 3 
Elementary Modern Physics-Phys 324 . . . . . . . . . . . . ......... . ...... 4 
Engineering Materials-E Sci 352 . . ... . .... .. ... ... . .. . .... . ... . . ... . .. 4 
Electronic Circuits Instruments and Systems-EE 445 .... . . . .. ... .. . . .. .4 
15 
Spring Credits 
Engineering Materials-E Sci 353 . . . . . . . . . . . . . . . . . . . . . . ... . ...... . 4 
Energy Transport Operations-Chem E 353. . . . .. .. .. 3 
Electronic Circuits Instruments and Systems-EE 446 . . . . . . . . . . . . . . .. 4 
Sociohumanistic elective• . . ..... .. .............. .. .... .... . ... .. . . .. 3 
Elective .. . .. . ... . . . ..... ..... .... .. .... . . . ... .. . . . . . ... . .... . .... 3 
17 
SENIOR YEAR 
Fall Credits 
Engineering Analysis-E Sci 481 . . . . . . . . . . . .. . . . . . .4 
Mass Transport Operations-Chem E 354 . . . . . . . . .. . .. .. .. .. . . . . 3 
Experimental Mechanics-E M 417 .. . ... .. . .......... . . .. .. . ........ 3 
Sociohumanistic elective• .. . ..... . ..... . ... . ........ ... . . . . 3 
Elective•• ... . .............. ........ ....... .. ..... .. ... .... ... .. . .. . 3 
Winter 
Engineering Analysis-E Sci 482 
Mechanical Vibrations-E M 444 
Sociohumanistic elective• ..... . 
Elective•• ... ... ......... . 
Elective ..... . ... ... . . . ......... . 
Spring 
Engineering Analysis-E Sci 483 .... . 
Engineering Design-E Sci 491 . ...... ... . . . 
Sociohumanistic elective• ... 
Elective . . . . . . . . . . . . . . . . . . . . . . . .. .. ........ . 
16 
Credits 
.. 4 
. . .. 3 
.. 3 
.. .... 3 
.. . 3 
16 
Credits 
.. .. .4 
.. ... 4 
.. .. 3 
. .. .. ........ . ... 3 
14 
In addition to the courses listed above, each student will be required to 
include Seminar-E Sci 401 , 402, 403, in his schedule. 
:These electives are to be chosen from the department-approved list of 
sociohumanistic sequences. 
*•May be omitted by students in advanced ROTC. 
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Curriculum in 
Industrial Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-193. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall 
Analytic Geometry and Calculus-Math 223 or 233 .. 
Fundamentals of Speech-Sp 211 . . .... .. ... . ..... . 
Introduction to Industrial Engineering-IE 250 .. . . . 
Introduction to Classical Physics-Phys 222 ...... . 
Winter 
Elementary Differential Equations-Math 213 
Computer Programming-Com S 201 ...... . 
Communications elective* ....... .. . . 
Principles of Economics-Econ 241 ..... . . 
Introduction to Classical Physics-Phys 223. 
Credits 
. .4-5 
. .......... 3 
. ....... ... 4 
. . .. . .. . 5 
16-17 
Credits 
... 3 
.3 
. .. 3 
. ...•............. 3 
. . . . . . . . . . . . . .... 5 
17 
Spring Credits 
Metallurgy for Engineers-Met 231 . . . . . .. 3 
Methods Engineering and Work Measurement-IE 273 . . . ......... 4 
Engineering mechanics elective* . . . . . . . . . ....... . .. .. ........ 3 
Principles of Economics-Econ 242 . . . . . . ........... 3 
Sociohumanistic elective* .......................... . .. . .. . .. . .. . ..... 3 
Industrial Computer Techniques-IE 209 . . . . . . . . . . .................... 1 
Seminar-IE 293.. . . . ...... . . ............ R 
17 
JUNIOR YEAR 
Fall Credits 
Introduction to Theory of Probability and Statistics-Stat 341 . . ........ 3 
Industrial Accounting-I Ad 371 . . . . . . . . . . . . . . . . . . ........... 3 
Engineering mechanics elective* .. . ......... . . 3 
Engineering science elective* . . . . . . . . . . . . . . . . . . ......... . 4 
Sociohumanistic elective* . . . . . . . . . . . . . . . . . . . . . . . . . .......... 3 
16 
Winter Credits 
Introduction to Theory of Probability and Statistics-Stat 342 . . 3 
Industrial Operations Research-IE 312 . . . . . . . . . . . . ... . .. . .. . 4 
Engineering mechanics elective* ........... .. ......................... 3 
Engineering science elective* . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 3 
Electivet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 3 
16 
Spring Credits 
Industrial Systems Engineering--IE 361 . . . . . . . . . .. ....... .. ...... . .. 3 
Industrial Operations Research-IE 313 ................................ 3 
Engineering Unit Operations-Chem E 310.... . ................... 4 
Engineering Economy-IE 404 . . . . . . . . . ... . .. . .. . ............ .. 3 
Engineering science elective* . . . . . . . . . . ....... . . ..... . . .. . 3 
Industrial Inspection Trip-IE 393 . . . . . . . . . ... . .......... R 
16 
SENIOR YEAR 
Fall Credits 
Industrial Engineering Design I-IE 441 . . . . . . . . . . . . ... 5 
Human Resource Management I-IE 424 . . . . . . . . . . . . . .......... . ..... 3 
Thermodynamics I-ME 321 or Thermodynamics-Phys 304 ............ 3 
Industrial Operations Research-IE 314 ..... . .... .. .......... .... ...... 3 
Sociohumanistic elective* 
Seminar-IE 491 ..... 
Winter 
...... 3 
.. R 
17 
Credits 
... 5 Industrial Engineering Design II-IE 442 
Introduction to Circuits and Instruments-EE 441. 
Writing of Reports and Technical Papers-Engl 414 . 
Sociohumanistic elective* ... . . 
. ................. .4 
Spring 
Industrial Engineering electives** .... .. . .... ... . .. . 
Electronic Circuits, Instruments and Systems-EE 445 
Electivet . .... ............... .... ............ . . . . . 
.3 
. . 3 
15 
Credits 
. .. 9 
..... ... . . 4 
. ... .. . 3 
16 
*These electives are to be chosen as sequences with advance approval 
from department-authorized lists. 
**Industrial engineering electives are to be chosen from the following: 407, 
416, 420, 421 , 423, 425, 426, 443, 448, 461, 462 , 477, 480. 
tThis elective may be from the sociohumanistic, the industrial engineer-
ing, or the supporting elective list. 
Curriculum in 
Mechanical Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-192. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall Credits 
Analytical Geometry and Calculus-Math 223 or 233.... . ... . ..... 4-5 
Introduction to Classical Physics-Phys 223 ......... ... . . . . ........ .. .. 5 
Introduction to Mechanical Engineering I-ME 251 .. . .................. 4 
Statics of Engineering-EM 27 4 . ........ .. .... ...... ... . .. . . 3 
16-17 
Winter Credits 
Elementary Differential Equations-Math 213 . . ...... . . .. ............ .. 3 
Introduction to Mechanical Engineering II-ME 252 .................... .4 
Strength of Materials-EM 324 . . . . . .. ..... ............... .. ... .. ... ... 5 
Industrial Inspection-ME 201 . .. ...... . ...... . . ... ................... 1 
Sociohumanistic elective* ........... .. ...... ..... ..... . ..... ......... 3 
16 
Spring Credits 
Introduction to Applied Mathematics-Math 321 .......... .. .... ....... 3 
Principles of Materials Science-Met 230 ........... . ..... . .... . ..... .. 4 
Dynamics I-EM 345 . . . ................ . ............ . . . ... . .... 3 
Economics elective* . . . . . . ....................... . ......... . 3 
Sociohumanistic elective* .. . ....................... . ................. 3 
16 
JUNIOR YEAR 
Fall Credits 
Thermodynamics I-ME 321 . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 4 
Mechanical Behavior of Materials-ME 331 . . . . . . ......... ..... 4 
Dynamics II-EM 346 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
Introduction to Circuits and Instruments-EE 441 . ... . ............ . . .... 4 
15 
Winter Credits 
Thermodynamics II-ME 327 .. . ........... . . ... .... ..... ... 4 
Manufacturing Processes-ME 337 ... .. ..................... . .... 4 
Machine Design-ME 420. . . . . . . . . . ........... .. .. .. ......... 4 
Engineering Measurements and Instrumentation-ME 463 ..... 4 
16 
Spring Credits 
Thermodynamics III-ME 328. . . . . . ...... .4 
Machine Design-ME 421 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 3 
Fluid Flow-ME 424........... .. . ... .. ...... .......... . 4 
Electrical engineering elective . .......... .. .. .. .... .... ..... .... ..... .. 4 
Mechanical Engineering Seminar-ME 301 . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
SENIOR YEAR 
Fall 
Machine Design-ME 422 ........ . .. . . . .. . ........ . . 
Heat Transfer-ME 425 ..... . ..... ... . . . 
Sociohumanistic elective* .. 
Technical electives** ... ... ...... . . .. ......... . . . . . 
Winter 
Mechanical Systems Design-ME 423 . 
Writing of Reports and Technical Papers-Engl 414 .. . 
16 
Credits 
"" . .. 3 
..4 
..3 
. .. 6 
16 
Sociohumanistic elective* . . . . ............... .. ........ . 
Credits 
"" .. 4 
.3 
".3 
Technical electives** .. 
Spring 
Sociohumanistic elective* 
Technical electives**. 
Free elective ............ . . 
. .... 6 
16 
Credits 
.6 
.7 
. .. . . 3 
16 
*Sociohumanistic elective courses must include two 6-credit sequences 
involving social organization and human values. These courses are to be 
selected from a department-approved list, and are to include at least one 
economics course. 
**Unless otherwise specified in an area of specialization, technical elec-
tives must include at least twelve credits of mechanical engineering 
courses chosen from 400- and 500-level offerings. Additional electives may 
be chosen from the offerings of other engineering departments, 
mathematics, physical sciences, and biological sciences, as listed under 
"open to graduate students for minor credit only" declaration of the depart-
ments, with one prerequisite course allowed which is not on the list. An 
organized sequence of electives constitutes the specialization of: 
Energy Conversion and Utilization - 444; Econ 241, 242; I. Ad. 371; EE 
451, 466, 467; IE 404; Nuc E 474; and substitution of elective design course 
for 423. 
Organized sequences of technical electives may be chosen to form the 
following areas of specialization: 
Machines and Systems - 411 , 412, 413 , 414, 416, 470, 490F, 513 , 514, 
515, 516, 517, 535; EM 514, 515, 517, 519, 544, 545, 484. 
Materials and Manufacturing - 411, 490G, 515, 535, 536, 538, 555; EM 
444, 514; Met 401 , 402, 532, 582; IE 475. 
Thermal and Environmental Engineering - 426, 427, 428, 429, 444, 445, 
448, 455, 462, 474, 4900, 490J, 490K, 521 , 523, 524, 525, 540, 544, 545, 
546. 547, 549, 561 , 571 , 573, and applicable courses in other departments. 
Vehicle Propulsion - 429, 445, 455, 490J, 490K, 540, 544, 545; Aer E 411 , 
413, 415. 
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Curriculum in 
Metallurgical Engineering 
Leading to the degree Bachelor of Science. Total 
credits required-190. 
See also Basic Program and Cooperative Programs. 
SOPHOMORE YEAR 
Fall Credits 
Principles of Materials Science - Met 230 . . . .. . . .... . ........ 4 
Analytic Geometry and Calculus - Math 223 or 233 ..... . . ........... 4-5 
Introduction to Classical Physics - Phys 222. . . .... 5 
Sociohumanistic elective* . . . . . . . . . . . . . . . . . . . . . . . .... 3 
16-17 
Winter 
Extractive Metallurgy - Met 201 . .. ....................... . . . . . 
Credits 
"" .. 3 
Elementary Differential Equations -Math 213 "" .. 3 
Introduction to Classical Physics - Physics 223 .. 5 
Mechanics I - E M 301 .. . ... 3 
Sociohumanistic elective* ......... ... . . ...... .. ... . " ........ " .... 3 
17 
Spring Credits 
Metal Processing - Met 203 . 3 
Metallurgy Laboratory - Met 205 . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Mathematics, statistics, or computer science elective ... 3 
Mechanics II - E M 302 ... 
Sociohumanistic elective* 
Fall 
JUNIOR YEAR 
. ... 3 
.. 3 
15 
Credits 
Physical Metallurgy - Met 301 . . . . . . . . . 4 
Physical Metallurgy Laboratory - Met 305 . . . . . . .. .. ....... .. ... 2 
Metallurgy Seminar - Met 300 . . . . . . . . . . . . . . . ... 1 
Physical Chemistry - Chem 321 . . . . . . . . . . . . . . ... 3 
Free elective** .... . ..... . ..... . 
Sociohumanistic elective* .................... ... .. . .. . 
. "" " .3 
"""" .3 
16 
Winter Credits 
Physical Metallurgy - Met 302 .. ................... 4 
Physical Metallurgy Laboratory - Met 306 . . ..••...•.. . . .... .... 2 
Metallurgy Seminar - Met 300 ..... . 
. . " .. " .... "" .. " "1 
Metallurgical Thermochemistry - Met 360. "" .. ....... .. "3 
Technical elective** ........ . 
Sociohumanistic elective* ...... .. .......... . .. . . 
" " .. " "3 
""" .. 3 
16 
Spring Credits 
Physical Metallurgy - Met 303 . . . . . . . . . . . . . . . . .4 
Physical Metallurgy Laboratory - Met 307 .. . . . ..... 2 
Metallurgy Seminar-Met 300 . . . .1 
Chemical Metallurgy - Met 361 . . . . . . . . . . . . . ... 3 
Technical elective** . . . . . . . . . . . . . . . . . .. ... 3 
Sociohumanistic elective* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
SENIOR YEAR 
Fall 
Mechanical Behavior of Metals - Met 401 ... 
Introduction to Circuits and Instruments - EE 441 
or DC and AC Circuits and Machines - EE 341 
Nature of Metals - Met 412 
Technical elective** .. 
16 
Credits 
..3 
.. 4 
"" .. 4 
" .. 3 
.. 3 
98 COLLEGES AND CURRICULA 
Sociohumanistic elective* .. . . . .... " . .. .. .. . . 3 
16 
Winter Credits 
Mechanical Behavior of Metal - Met 402 . . . . .... 3 
Electronic Circuits, Instruments and Systems - EE 445 . . .. 4 
or DC and AC Circuits and Machines - EE 342.. . .... . ... . 4 
Technical elective** . . . . . . . . . . . . . . . . . . . . .. 3 
Sociohumanistic elective* ....... . ...... .. ...... . .. . .. ... ............. 3 
Free elective**. .. . .... 3 
16 
Spring 
Metallurgical Engineering Design- Met 433 
Free elective**..... . .... ....... . 
Technical elective** . .. . ...... .. . ... .. ... . 
Sociohumanistic elective* .... . . 
Credits 
"" " ".3 
.. 3 
.. .. ... 6 
.... "" " .. 3 
15 
*These electives are to be selected with the approval of the adviser. 
**Technical electives must include 6 credits in metallurgy and 3 credits in 
written or spoken English beyond Engl 105. Six hours of advanced ROTC 
may be taken for credit as free electives. 
College of Home Economics 
The curricula of the College of Home Economics pro-
vide for the general or liberal education of the student 
as a person, a citizen, and family member, and for the 
education of the student for a variety of professional 
opportunities. 
Qualified professional graduates are needed in the 
field of education as teachers of young children, 
teachers of home economics in secondary schools and 
colleges, and extension home economists. In the food 
field, opportunities exist for dietitians, food service 
directors, and school lunch supervisors. Food-
processing, textile, and equipment companies employ 
home economists, as do retail clothing and home 
furnishing stores. Home economists are in positions on 
the editorial staffs of magazines and newspapers, in 
recreation programs for children, and in social helping 
services. Research at universities, with commercial or-
ganizations, and with the federal government offers 
numerous opportunities. 
Faculty Adviser System 
Each student in the College of Home Economics has a 
faculty adviser. A selected group of faculty serves as 
advisers to freshmen. Upperclass students are assigned 
faculty advisers in the departments of their chosen cur-
riculum. 
Curricula in Home Economics 
Curricula in Home Economics and the majors pro-
vided in each are: 
Applied Art-advertising design; art education; craft 
design; interior design. 
Child Development-child development. 
Family Environment-family environment. 
Food and Nutrition-community nutrition; 
dietetics; food science; food and nutrition and related 
science. 
Home Economics Education-home economics 
education. 
Home Economics Studie~international studies. 
Home Economics Journalism-home economics 
journalism. 
Institution Management-college food and housing 
administration; hotel and restaurant management; 
school food service. 
Textiles and Clothing-textiles and clothing; tex-
tiles and clothing and related science. 
Cooperative Program 
The College of Home Economics has cooperative pro-
grams with Morningside and Central colleges. A stu-
dent may take two years at either of these liberal arts 
colleges and two years at Iowa State University without 
the usual formalities of transferring. A special grouping 
of courses is provided which makes it possible for a 
student to pursue any of the curricula offered by the 
College of Home Economics. 
Applications for admission to the cooperative pro-
gram in home economics should be addressed to the 
director of admissions of Morningside or Central 
College. 
The Core Curriculum 
The educational foundation of students in the 
C.Ollege of Home Economics is provided through the 
election of selected courses within specified areas iden-
tified as the core curriculum. All students complete the 
minimum specified credits in the core curriculum, ex-
cept those who choose a major in art education or in re-
lated science combined with food and nutrition. 
Subject areas both within and outside the College are 
represented in the core curriculum. Possible choices of 
courses are specified by departments and are in-
corporated in the listings of curricula which appear on 
the following pages. 
Subject areas within the College of Home Economics 
are applied art, textiles and clothing (3 er.); equipment 
and housing (3 er.); family and child (3 er.); manage-
ment (3 er.); nutrition (3 er.). 
Subject areas outside the College of Home Economics 
are: biological sciences (8 er.); physical sciences, 
mathematics, statistics (8 er.); social sciences (15 er.); 
humanities (15 er.); library, Lib. 160 (1 er.); written and 
spoken English (11 er.); physical education (3 er.). 
Library instruction is to be completed in the first 
year of registration. 
Home Economics Extension 
Students may prepare for work in the extension 
service by enrolling in any of the home economics cur-
ricula. C.Ourses should include Psych 333; Sec Ed 305, 
468. Advice on choice of additional courses should be 
sought from the assistant dean and state leader of home 
economics programs, or coordinator of extension 
personnel training. 
Home Economics and 
Related Science 
Related science programs are available in the depart-
ments of Food and Nutrition and Textiles and Clothing. 
These programs provide a background for graduate 
study basic to professional advancement · in the 
specified fields. Students who have completed one of 
these majors have found opportunities in research in 
medical laboratories, universities, foundations, in-
dustry, and government. Upon completion of a 
graduate degree, students are qualified for more 
responsible positions in these areas and for college and 
university teaching. 
Preparation for Graduate Study 
Students who expect to earn an advanced degree 
should consult their adviser to determine the extent to 
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which basic theory courses might be substituted for 
certain applied courses required in their curricula. 
Knowledge of statistics and principles of technical 
writing is used in the preparation of the thesis required 
for the degrees Master of Science or Doctor of 
Philosophy. 
Double Major 
Double Major is a single degree program in which 
ALL requirements for two majors have been met. 
Further information may be secured from adviser. 
Curriculum in 
Applied Art 
Leading to the degree Bachelor of Arts. Total credits 
required-195. Majors are offered in advertising design, 
art education, craft design, and interior design. 
Core Curriculum Requirements 
Home economics core ..... ...... . ... ............. Total credits 15-17 
Applied art, textiles and clothing-AA 103 ........ . .......... . ..... 3 
Equipment and housing-Select from FE 240, 254, 308, 318, 412 .... 3 
Family and the child -Select from CD 129, 226, FE 185, 285 ... . 3-4 
Management - Select from FE 341, 375, 488, I. Mgt. 287. . .. . .. 3 
Nutrition-Select from F & N 107, 232. . . .. . . ... . .... 3-4 
Biological sciences .............. . . .. ......... ........ Total credits 8 
Biol 101 or Zoo! 155 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
Select from bacteriology, biology, botany, genetics, wology ....... . .. 5 
Physical sciences, mathematics, and statistics .......... Total credits 8 
Select from chemistry, geology, mathematics, meteorology, 
metallurgy, physics . . . . ... 8 
Social sciences ....... .. . ................. . ...... . Total credits 15-16 
Introduction to Sociology - Soc 134 . . . . .................. 3 
Select from American government or American history . . . . . . . . 3 
Psychology option . . . . . . . . . . . . . . ................... 3-4 
Select from anthropology, economics, political science, psychology, 
sociology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 5-6 
Humanities . . . ................. .. ............ . .. ... . Total credits 15 
Western Civilization-Hist 201, 202 . ................ 6 
Select from foreign language, history, literature, music, philosophy .. 9 
Written and spoken English .......................... Total credits 11 
Language in Composition and Reading-Engl 104, 105.. . .8 
Fundamentals of Speech - Sp 21 lA or 21 lB . . 3 
Library instruction - Lib 160 . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Physical education . . . . . . 3 
Major in Advertising Design 
This major prepares students for positions in graphic 
design. In addition to the core curriculum require-
ments, the following courses are to be completed: 
Applied Art ......................................... Total credits 57 
Design-AA 103S, 104 ...... . . .. . .. . .... .... .. . ... . . . . . .. 6 
Drawing - AA 150, 250, 350... . ......... .. ... . ... 9 
Lettering - AA 170 . . . . . . . . . . . .. 3 
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Color - AA 203 ... . ......................... . .... . .. .. 3 
Painting - AA 233, 333 . . . . . . . . . . . . . . . . . . . ....... 6 
Lettering for Graphics - AA 270 . . . 3 
Typography - AA 272 . . . . . . . . . . . . . . .. 3 
History of Art - AA 280, 281, 282 . . . . . . . . . .. 9 
Block and Screen Printed Fabrics -AA 347 . . . . ... 3 
Visual Communication Design - AA 370, 371 .. 6 
Graphic Art Production -AA 373 . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3 
Illustration for Advertising-AA 474 . ..... ... . 3 
Technical Drawing for Applied Art -Fr E 121 .. . . ..... 3 
Journalism and mass communication ............ . ... . Total credits 13 
Publicity and Public Relations - JlMC 225 . . . . ... 3 
Fundamentals of Photography - JlMC 317 . . . . . . . . . ... 4 
Advertising - JlMC 325 . . . . 3 
Layout and Design of Publications - JlMC 342 . . . ... 3 
Additional courses are required of students in fashion illustration. This 
emphasis must be declared no later than the first quarter of the junior year. 
Fashion illustration emphasis .......... ....... .. . .... Total credits 22 
Fashion Illustration -AA 278, 279 . 6 
Independent Study - AA 490F . . . . . . . . . . ... 3 
Clothing in Contemporary Society - T&C 165 . . . . ... 3 
Textiles - T&C 204 . . . . . . . . . 4 
Clothing Selection - T&C 245 . . . . . 3 
History of Costume - T&C 454 . .. 3 
Electives ..................................................... 21-46 
Major in Craft Design 
This major provides for a strong emphasis in either 
fiber or clay, metal, and wood. In addition to the core 
curriculum requirements, the following courses are to 
be completed: 
Applied Art .... . . ...... ....... . ............ ... .... .. Total credits 25 
Design - AA 103S. 104 ...................... .... . .. ............. 6 
Introduction to Craft Design-AA 140 .... ..... . . . .. .. . . .. . . ... . . . 1 
Drawing -AA 150. 250 . . . . . .. . . . . . . . . . . .. . .. .. . .. . . .. . .. . . . . 6 
Color - AA 203 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
History of Art -AA 280, 281, 282 . . . . . . . . . . . . .. 9 
Industrial Accounting - I Ad 381 . . . . . . 3 
Select emphasis in either Fiber or Clay, metal , and wood. 
Fiber emphasis ... .. .. .. . ........................ .... Total credits 37 
Stitchery - AA 240. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Weaving -AA 243, 244, 245 . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Fashion Illustration - AA 278 .. . .. .. .......................... ... 3 
Block and Screen Printed Fabrics -AA 347, 348. . 6 
Batik and Tie-Dye - AA 349 . . . . . . . . . . . . 3 
Independent Study - AA 490B . . . 3 
Textiles - T&C 204 . . . . . . . . . . . . . . . .4 
History of Costume - T&C 454 . . . . 3 
Historic Textiles - T&C 455 . . . 3 
Electives ................................................ . .... 51·54 
Clay, metal, and wood emphasis . . . .. .. . . ......... ... Total credits 42 
Design in Wood - AA 220, 320. 420 . .. . .............. . .......... . 9 
Art Metal - AA 227 . . . .. . .. . . . .. . . . . . .. . .. . . .. . .. .. . . . . .. 3 
Design in Clay - AA 322, 323, 324. . . . . 9 
Silversmithing and Art Metal - AA 327, 328 . . . . . . . . . . . . . .. 6 
Advanced Silversmithing and Art Metal -AA 427, 428 . . . . .6 
Technical Drawing for Applied Art - Fr E 121 . ....... 3 
Ceramics in the Modern World - Cer E 380 . .. . .. . ................ 3 
Glass in the Modern World - Cer E 381 ... . .... .. . . ............... 3 
Electives ... .... .. .. .......... ...... .. ....... . ... ....... .... .. 46-49 
Major in Interior Design 
This major is planned for students who enter the pro-
fessional field of interior design. In addition to the core 
curriculum requirements, the following courses are to 
be completed: 
Applied art ...................... . ... . .............. Total credits 70 
Design-AA 103S . .. .................. ... ........... . .. . ... . ... . 3 
Drawing-AA 150, 250. .... . . . . . . . . ... .. .... .. 6 
Lettering -AA 170 . . ...... ... ...... 3 
Color -AA 203 . . . . . . . . . ............ .. . . ...... 3 
Painting-AA233 .... ... .......... .. ... ........ ...3 
Fundamentals of Interior Design -AA 261 .. 4 
Interior Rendering - AA 264 . . . . 3 
History of Art - AA 280, 281 , 282 . . . ... 9 
HistoryofFurniture-AA361 , 362 .. 6 
Residential Interior Design - AA 364, 365 . . . . .... 6 
Interior Design Apprenticeship -AA 466 .. 9 
Commercial Interior Design -AA 467 . . . . . .. . .. . ....... . . 3 
Interior Design Procedures - AA 468 . . . . ....................... 3 
History of Ornament - AA 484 . . . . . . . . . . . . . . . . .... 3 
Select from AA 104, 220, 227, 240, 243, 244, 322, 347, 349. . ... 6 
Technical Drawing for Applied Art-Fr E 121 . . . . . . . . . . . . . . ... 3 
Select from LA 113, 201, Ur Pl 253, 270 . . . . . . . . . . . . . . . . 3-4 
Architecture .... .... .. .. .. . ..................... ..... Total credits 9 
Residential Architecture -Arch 361 ............ ... ............... 3 
Select from Arch 101, 300, 321, 362, 461 ........................... 6 
Family environment .................................. Total credits 6 
*Modern Lighting for Residential Interiors-FE 308 .... ... . . .. ... . .. 3 
*Kitchen, Bath, and Utility Area Planning - FE 412 . .. . . .. ... ..... . 3 
Textiles and clothing ................................ Total credits 10 
Textiles - T&C 204 . . . . . . . . . . . . . . . . . . 4 
Applied Textiles -T&C 304 . . . . . . . . . . . .............. ...... .. 3 
Historic Textiles - T&C 455 . . . . .. .. .. . . .. . . . ... . .... . 3 
Electives ..................................................... 14·21 
*May be used to satisfy home economics core option. 
Major in Art Education 
This major is planned for students preparing for 
certification to teach art in grades kindergarten through 
twelve. 
Biological sciences ............ ..... ...... ..... .. .. ... Total credits 8 
Select from bacteriology, biology, botany, food and nutrition, 
forestry , genetics, zoology ... ... ... . ....... . ... . . .. . . ........... 8 
Physical sciences ........ . ........... ......... ..... ... Total credits 8 
Introduction to Metals used in Art and Technology - Met 200 
and 200L. ... . .. ... . ........ ...... .............. . ........... . 5 
Select from ceramic engineering, chemistry, computer science, 
geology, mathematics, metallurgy, meteorology, physics, 
statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Social sciences ..... ......... .. . .......... ....... .... Total credits 16 
Developmental Psychology - Psych 230 . . . . . 4 
Sensation and Perception - Psych 312 . . . . . . 3 
Child Development - CD 129 or 226 . . . 3 
Select from American government or American history . . . . . . 3 
Select from anthropology, economics, family environment 
(management), political science, psychology, sociology . . . . .. . 3 
Humanities and aesthetics ........................... Total credits 22 
History of Art - AA 280, 281 . . . . . . . . . . . . . . . . . . 6 
Introduction to Philosophy - Phil 260 . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Aesthetics - Phil 330 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
*Modern Dance -Select from PEW/PEM 120A, 120B, 120C, 165, 
220, 222, 223, 224, 382 ................ ... .............. . ....... 3 
Select from foreign language, history, literature, modem dance, 
music, speech (drama) . . . . . . . . . .................. 6 
Written and spoken English ... ..... .. .... ...... .... .. Total credits 14 
Language in Composition and Reading- Engl 104, 105. . .. . ... 8 
Fundamentals of Speech -Sp 21 lA or 211B .................. .. ... 3 
Speech- Select from Sp 207, 21 lA, 21 lB, 313 ...... . ........ . ..... 3 
Environmental arts ................................... Total credits 6 
Select from Arch 213, 300, 361; DC 125, 126, 127, 226; FE 240, 
340; LA 201, 210; Ur Pl 253, 270.. . ... . . . .. . ................ 6 
Applied art ...................... . . . . ............... Total credits 51 
Design-AA 103, 103S .. .. . . ..... 6 
Drawing-AA 150.................................. . ...... . 3 
Color - AA 203 . . . . . . . ... . . 3 
History of Art, Modern - AA 282 . . . . . . . . . . . . . . . . .. 3 
**Select from AA 104, 233, 250, 333, 350, 433, 490A ..... ... . .. 15 
Select from AA 220, 227, 240, 243, 244, 245, 320, 322, 323, 324, 
327, 328, 347, 348, 349, 420, 427, 428 . . . .. .. .. .. .. . .. .. . ..... 15 
Select from AA 170, 261, 270, 278, 370 . . .... . . . .......... . . . ...... 6 
Technical Drawing for Applied Art - Fr E 121 .. . ..... 3 
Professional education .............................. Total credits 45 
The School in American Life - Sec Ed 204 . . . . . . . . . . . . . . . . 3 
Methods of Teaching - Sec Ed 305 . . . . . . . . . . . . . . . . . 3 
Instructional Media - Sec Ed 301 . . . . . 1 
Educational Psychology - Psych 333. . . . . . . . . 5 
Principles and Problems of Secondary Education - Sec Ed 426 ...... 3 
Principles of Teaching in the Elementary School - El Ed 344A .. . ... 2 
Art Education Methods-AA 314, 315, 316 . . . . .6 
Independent Study - AA 490C . . . . . . . . . . . . . . . . . . . . . . . . 6 
Supervised Teaching of Art-AA 417, 418..... .. .. . .16 
Library Instruction - Lib 160 . . . . . . . . . . . . . . . . . . . . . . . ...... 1 
Electives . ....... . ......... . .. ....................... ............ 21 
*This fulfills physical education requirements. 
**Also acceptable in this group -Arch 430, 532, 533. 
Curriculum in Child 
Development 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The student majoring in child development may 
select one of two options: (1) nursery school kin-
dergarten education; or (2) community services for 
children. 
Nursery School/Kindergarten Education Op-
tion 
Home economics core ............. ..... .... . ........ Total credits 15 
Applied art, textiles and clothing-Select from AA 103, 150, 210, 
284, T&C 121 , 204, 336.. . ...... .. ...... . . . ..... 3 
Equipment and housing-Select from FE 240, 254, 318 ... . 3 
Family and the child-Select from F E 285, 385 ..... 3 
Management-Select from FE 375, 415, 488 . . . . ... . .. 3 
Nutrition-F&N 107, 232 . . 3 
Child development .................................. Total credits 58 
Principles of Child Development--C D 129.. . . . . 3 
Professional Experiences with Children--C D 217 . . . . . . . . .2 
Development in lnfancy--C D 224..................... . .. 4 
Development in Early Childhood--C D 225 . . . . . . . . . . . . . . 4 
Development and Guidance in Later Childhood--C D 226 . 4 
Literature for Children--C D 240.......... . . . . . 4 
Seminar and Field Trip-{:; D 318, CD 318L . . . 2 
Activities and Materials, Lab Participation--C D 341, 341L ... 5 
Introduction to Child Development Research--C D 369 ............. 3 
Guidance of Children--C D 442 . . . . . . 4 
Planning and Administration of Programs for Children--{:; D 443 .. 5 
Professional Relations in Child Development--C D 449 .. 2 
Supervised Teaching, Nursery School/Kindergarten--<:: D 417 A . . .... 8 
Supervised Teaching in Child Centers--C D 417B ..... 8 
Biological sciences ................................ Total credits 9-12 
Introduction to Human Physiology and Anatomy-Zoo I 155 ......... 3 
Select from biology, botany, genetics, zoology ................... 6-9 
Physical sciences .................................. Total credits 9-12 
Select from chemistry, geology, mathematics, meteorology, 
physics, statistics 
Social sciences ...................................... Total credits 17 
Principles of Economics-Econ 241 or 242 . . . . . . . . . . . . . . 3 
Select from American history or American government .... 3 
Introduction to Sociology-Soc 134 . . .4 
Introduction to Anthropology-Anthro 111 ... 3 
Developmental Psychology-Psych 230 . . . ... 4 
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Professional education ... .... ....................... Total credits 17 
Educational Psychology-Psych 333. . . . 5 
The School in American Life-Sec Ed 204 . . . 3 
Instructional Media-Sec Ed 301 ..... 1 
Principles of Teaching in the Elementary School-El Ed 344A .2 
Teaching in Kindergarten-El Ed 447 . . . . . . . . . . . . . . . . . . . 3 
Select from AA 210, Music 364, PEW 470, Sp 303 . . 3 
Humanities ... . ............... ......... ............ . Total credits 15 
Select from DC 125, 126, 127, 226, foreign language, history, 
philosophy, Music 102 
Written and spoken English .......................... Total credits 14 
Language in Composition and Reading-Engl 104, 105 . . .8 
Fundamentals of Speech-Sp 21 lA or 21 lB. . .. ... 3 
Select from English, speech, journalism . . . . . . . . . . . . . . . 3 
Emergency Health Care-Health Studies 105 . . . .. 2 
Library Instruction-Lib 160 . . . . . . .. 1 
Physical education . . . . . . . . . . . . . . . ... . 3 
Electives ........................................................ 35 
Community Services for Children Option 
Home economics core ............................... Total credits 15 
Applied art, textiles and clothing-Select from A A 103, 150, 210, 
284, T&C 204, 121, 336. . . 3 
Equipment and housing-Select from FE 240, 254, 318 . . ... 3 
Family and child-Princi pies of Child Development--C D 129. . 3 
Management-Select from FE 375, 415, 488 . .. 3 
Nutrition-Select from F&N 107, 232........................ . ... 3 
Child development . ................................. Total credits 55 
Professional Experiences With Children--C D 217 . . . ... 2 
Development in Infancy--C D 224 . . . 4 
Development in Early Childhood--C D 225 .... 4 
Development and Guidance in Later Childhood--C D 226 . . . . .. 4 
Literature for Children--C D 240.... . . . . . . . . . . . . . . . . ... 4 
Seminar and Field Trip-{:; D 318, CD 318L . . . .. 2 
Activities and Materials, Lab Participation--C D 341, 341L ... . . 5 
Introduction to Child Development Research--C D 369 . . . ... . . . . 3 
Guidance of Children--C D 442 . . . . 4 
Planning and Administration of Programs for Children--C D 443 .... 5 
Professional Relations in Child Development--C D 449 . . . .. 2 
Supervised Teaching in Child Centers--C D 417B . . 8 
Group Work With Children--C D 418..... . . . . 8 
Biological sciences ... . ...................... . ........ Total credits 8 
Introduction to Human Physiology and Anatomy-Zoo! 155 ......... 3 
Select from biology, botany, genetics, zoology .. 5 
Physical sciences ..................................... Total credits 8 
Select from chemistry, geology, mathematics, meteorology, 
physics, statistics 
Social sciences ...................................... Total credits 16 
Principles of Economics-Econ 241 or 242 . . .... . . . . . . 3 
Select from American history or American government . 3 
Introduction to Anthropology-Anthro 111 ... 3 
Introduction to Sociology-Soc 134 . . . . . . . . . . . . . . . .. 3 
Psychology option . . . . . . . 4 
Area of concentration ............................... Total credits 30 
Select one: administration, creative expression, cultural emphases, ex-
ceptional child, health related services, recreation, social and ex-
tension services. Option is to be selected during the sophomore year 
with the aid of the adviser, and filed with a committee for approval. 
Six to eight credits may be adjusted with consent of adviser. 
Humanities ...... ,, .... ...... ........ . ............... Total credits 15 
Select from DC 125, 126, 127, 226, foreign language, history, 
philosophy, Music 102 
Written and spoken English .. ............. . . ..... .... Total credits 11 
Language in Composition and Reading-Engl 104, 105.. . .. 8 
Fundamentals of Speech-Sp 21 lA or 21 lB. . . ... 3 
Emergency Health Care-Health Studies 105 ... 2 
Library Instruction-Lib 160 . . . . ... 1 
Physical education .. 3 
Electives ........................................................ 31 
102 COLLEGES AND CURRICULA 
Curriculum in Family 
Environment 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The department offers three options: family services, 
consumer services and general home economics. All 
options focus on the family as and in environment. 
The subject matter areas within family environment in-
clude courses in consumer behavior, family, household 
equipment, housing and management. 
Core Curriculum Requirements 
Home economics-family environment core ... ..... Total credits 30-32 
Art, textiles and clothing-Select from applied art or textiles and 
clothing . . . . . . . . . . .... 3-4 
Equipment and housing-Select from FE 254, 308, 318, 340, 341 , 
408A, 412, 445, 446. . . .. 6 
Family and child-Select from CD 129, FE 270, 285 . . .. 6 
Management-Select from FE 375, 415, 488. . .. 6 
Nutrition-Select from F&N 107, 232 . . . . . . . . . . . . . . .3-4 
Families and Their Environment-FE 185 . . ... 3 
Introduction to Family Housing-FE 240. . . 3 
Sophomore Seminar-FE 200 . . R 
Senior Seminar- FE 400 . . . . . R 
Biological sciences ................................... Total credits 8 
Select from biology, bacteriology, botany, zoology, genetics-include 
Biol 101 or Zool 155. 
Physical sciences, statistics, mathematics ............. Total credits 8-9 
Select from chemistry, geology, mathematics, meterology, physics, 
statistics 
Social sciences ........... . ... ... . ................... Total credits 15 
Principles of Economics-Econ 241 . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Introduction to Sociology-Soc. 134. . . . . .. 3 
Select from psychology . . 3 
Select from anthropology, economics, political science, psychology, 
sociology. . . .. 6 
Humanities .... ........................... ...... .... Total credits 15 
Select from history, literature, music, philosophy, foreign language. 
Written and spoken English .......................... Total credits 11 
Language in Composition and Reading-Engl 104, 105 ......... . .... 8 
Select from Sp 211A or 21 lB, 207 . . . .. 3 
Library Instruction-Lib 160. . . .. Total credits 1 
Physical education. . ................... ... ... Total credi ts 3 
Family Services Option 
This option provides preparation for students who 
desire employment with public and private family 
service agencies, youth organizations, and home 
economics extension. 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
Family environment .............................. Total credits 23-33 
Family Life Patterns-FE 385 . . ' . 3 
Family Services-FE 386 . . 5 
Rehabilitation Principles and Services-FE 460. . . 3 
Communication With Families-FE 470 . . 3 
Planning Change in the Family Environment-FE 485 . . . 3 
Practicum-FE 491 .. . . . . . . . . . . . . . .. ' .6-16 
Select 12 additional credits in home economics.* 
Select 15 credits from the following areas, taking courses from at least 
two areas such as: sociology and anthropology, psychology, education, 
communications.* 
Electives ............... ... ............... . . .... ........... ... 41-54 
Consumer Services Option 
This option provides preparation for students who 
desire employment with governmental and private con-
sumer service agencies and/or businesses related to 
management and consumer education, household 
equipment, and housing. 
In addition to the core curriculum requirements, the 
following c.ourses are to be completed: 
Family environment ........... .. ...... ... ........ Total credits 18-28 
Equipment in the Home-FE 254.. . ............ . . 3 
Families as Consumers-FE 415 .. . . . . . . .... 3 
Housing Alternatives for Individuals and Families-FE 446 . . .3 
Communications With Families- FE 470 ..... 3 
Practicum-FE 491 . . .6-16 
Select 15 additional credits in home economics.* 
Select 21 credits from the following areas, taking courses from at least 
three areas such as: industrial administration, consumer psychology, 
economics and sociology, journalism and mass communication, computer 
science, statistics, archi tecture, urban planning, education.* 
Electives ............................... . ... .... .. ..... ....... 37-50 
General Home Economics Option 
This option provides the student with an opportuni-
ty for a broad based education which draws from 
several areas of home economics. This option is non-
professionally oriented. 
In addition to the core curriculum requirements, the 
following are to be completed: 
Home Economics 
Students will select 24 credits from at least three of the following depart-
ments of the College of Home Economics: Child Development, Family En-
vironment, Food and Nutrition, Home Economics Education, Institution 
Management, Textiles and Clothing.* 
Humanities and Social Sciences 
Students will select 21 credits from the humanities or social sciences.* 
Electives . . . 56-59 
*Departmental office will provide a current listing of suggested courses to 
aid students in making selections. 
Curriculum in 
Food and Nutrition 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The department offers four majors: community nutri-
tion, dietetics, food science, and food and nutrition and 
related science. 
Each of the programs provides for competencies in 
food and nutrition needed by volunteer workers for 
foreign programs. Electives may be applied toward 
meeting requirements for certification for teaching. 
All majors except food and nutrition and related 
science have the following courses in common. Stu-
dents with special areas of interest such as chemistry 
may, in consultation with an adviser, use elective 
credit to substitute longer sequences of courses for 
those listed and to strengthen background for graduate 
study. 
Core Curriculum Requirements 
Home economia core .. . ......................... Total credits 17-18 
Applied art, textiles and clothing-AA 103 . . . . . . . . . . . . . . . . . . . . . .. 3 
Equipment and housing----Select from AA 261; FE 240, 254; I Mgt 
485.......... . .. ... . ........... .. .................... 3-4 
Family and the child-Select from CD 129; FE 270, 285 ..... .. . .3 
Management-Quantity Food Production Management-I Mgt 380 . .. 4 
Nutrition-Nutrition and Man's Food-F&N 107. . . . . 4 
Food and nubition core .......... : ........ ....... ... Total credits 16 
Food I, II-F&N 214, 215 .. .. . .. .. .. .. .. . .. .. .. . .. .... 8 
Family Meal Management-F&N 303 ....... . ............. .. ....... 4 
Nutrition and Dietetics-F&N 305 . . . . ................. 4 
Biological sciences ...... . ........................... Total credits 15 
Introductory Bacteriology----Bact 300 . . . . . . . . . . . . . . . . . . . . . ... 5 
Principles of Biology-Biol 101 . . . . . ......................... 3 
Experimental Biology-Biol 105.. . . . . . . . . . . . . . . . .. .. 2 
Introduction to Human Physiology and Anatomy- Zoo! 155, 156 .... 5 
Physical sciences . .. ................ . .......... .. .... Total credits 18 
General Chemistry-Chem 141, 142, 141L, 142L .................... 8 
Elementary Organic Chemistry-Chem 231, 232B.... . .5 
Survey of Biochemistry-B&B 301 . . . . . . . . . . . ................... 3 
Laboratory in Biochemistry-B&B 311 .... 2 
Social sciences . . ................................... . Total credits 16 
Principles of Economics-Econ 241, 242 . .... 6 
American Government-Pol S 215 . . . . . . ..... 3 
Developmental Psychology-Psych 230 . . . . . . . . . . . . . . 4 
Introduction To Sociology-Soc 134. . . . .... 3 
Humanities . .................... ... ...... ... ........ Total credits 15 
History......... . . . . . . . . . . . . . . . ................ 6 
Select from philosophy, literature, foreign languages, music, history . 9 
Written and spoken English .......................... Total credits 11 
Language in Composition and Reading-Engl 104, 105... . .8 
Fundamentals of Speech-Sp 211 . . . . .... 3 
Library Instruction-Lib 160 . . . . . . . . . . . . . . . . . . . 1 
Physical Education . . . . . . . . . . . . . . . . 3 
Preparation for Employment--H Ee 400 . . .... 0 
Major in Community Nutrition 
This major provides basic preparation for students 
who desire employment with nutrition services of 
social welfare agencies, public health departments, 
commercial organizations, or extension. It meets 
academic requirements for admission to those dietetic 
internships which offer a specialization in community 
nutrition. 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
Home economia ................................. ... Total credits 22 
Family Finance-F E 488 . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Seminar in Food and Nutrition-F&N 404B ......... 2 
Diet Therapy I-F&N 431 . . . . 4 
Nutrition During Human Growth and Development--F&N 410 . . . 3 
Experimental Studies of Food-F&N 411 ........................... 4 
Community Nutrition-F&N 413 . . . .. . . . . . . . . . .. . . . .. . .. . . . 3 
Program Development in Community Nutrition-F&N 414 . 3 
Biological sciences-Select from Zoo! 326, 356; Gen 360, 400 . . . . 3-5 
Physical sciences-Phys 106 .... 4 
Select from statistics-Stat 101 , 104 . . . . . . . . . . . . . . . . . . . . 5 
Social sciences ............................. .......... Total credits 8 
Educational Psychology-Psych 333 . . . . . . . 5 
Group Dynamics-Soc 264 . . . . . . . . . . . . . . . . 3 
Publicity and Public Relations---j!MC 225 . . ... 3 
Electives .......... , .. , ....... . ......... ... . ..... ...... ... .... 35-38 
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Major in Dietetics 
This major serves the interests of the student who 
wishes to be prepared to work in nutrition education, 
including the medical aspects of nutrition, and in food 
service systems. Two options are available to the stu-
dent majoring in dietetics: general and clinical dietetics 
and the coordinated undergraduate program. 
1. General and Clinical Dietetics Option. 
The student is prepared for admission to hospital and other dietetic in-
ternship programs. Courses included meet academic requirements of the 
American Dietetic Association for internships with specialization in 
general and clinical dietetics. 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
Home economia . , . . , ............. .. ............... . Total credits 31 
Field Study Tour - F&N 400A . ............ .. ..... ... ........ . ... R 
Seminar in Food and Nutrition - F&N 404B . . . . . . . . . . . . . . . . . . 2 
Diet Therapy I, II - F&N 431 , 432B . . . . . . . . . 6 
Nutrition During Human Growth and Development - F&N 410. . . . 3 
Experimental Studies of Food - F&N 411 .... 4 
Methods of Teaching Nutrition - F&N 418B .. 3 
Quantity Food Purchasing - I Mgt 484 . . . ... 4 
Financial Management - I Mgt 487 . . . . . . . . . . . . . . . . . . . . . 3 
Personnel Management in Institutions - I Mgt 488 . . . 3 
Supervised Hospital Experience - F&N 430 . . . . . . . . . . . 3 
Biological sciences-Select from Zoo! 326, 356, Gen 360, 400 .... 3-5 
Physical sciences - Phys 106 . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Educational Psychology - Psych 333 . . . . . . . . . . . .. . . . . .... ....... 5 
Select from JlMC 225 or any course in written English.. . . 3 
Select from Stat 101, 104 . . .. .. . . . . . . .. . . . . . . . . .. . ... . 5 
Electives .......................................... ......... .. 29-32 
II. Coordinated Undergraduate Program Option. 
The Coordinated Undergraduate Program integrates academic study with 
clinical experience during the junior and senior years. Clinical experiences 
will be provided at University Food Service, Iowa Methodist Hospital, 
Mary Greeley Hospital and other health agencies and facilities both on and 
off campus. One quarter of the senior year is spent at Iowa Methodist 
Hospital in Des Moines. This program meets academic requirements of the 
American Dietetic Association for general dietetics. Planning for this op-
tion should begin in the freshman year. 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
Home economia ..... ..... ........................ .. Total credits 57 
Orientation to General Dietetics-F&N 240 .... . . . . . . ... ............ 1 
Communication in the hospital, the clinic and the cornmunity-
F&N 340... ............. . ... . ........ . ................... .1 
Seminar in Food and Nutrition-F&N 404A......... .... . . .... 2 
Nutrition During Human Growth and Development-F&N 410 ...... 3 
Experimental Studies of Food-F&N 411........ ... . .... 4 
Methods of Teaching Nutrition-F&N 418A . . ........ . .. . . ... 3 
Supervised Hospital Experience-F&N 430. . . . . . . . . . ......... 3 
Diet Therapy I, 11-F&N 431 , 432A ..... 6 
Quantity Food Purchasing-I Mgt 484 . . . . ... ..... .4 
Financial Management-I Mgt 487 .. . . ............................ 3 
Personnel Management in Institutions-I Mgt 488 ... ... . ..... ...... 3 
Delivery of Nutritional Care-F&N 440 ... . ......... 6 
Medical Dietetics-F&N 441 . .... ...... . ............. . ........ . ... 6 
Applied Normal Nutrition-F&N 442 ..... ...... . ..... ... .4 
Independent Study-F&N 490 . . . . . . . . . . . . . . . . . . . . .. .. 4 
Institution Management Experience-I Mgt 486 .... . ......... . ..... .4 
Biological sciences - Select from Zoo! 326, 356, Gen 360, 400 . . . . . .. 3-5 
Educational Psychology - Psych 333 ... ... ...... ....... ....... . ... .... 5 
Select from JIMC 225 or any course in written English ........... . . . .. . .. 3 
Recommended - Select from Stat 101, 104, Com S 100 ......... . . .. .. 2-5 
Electives ....... , , ....................... , ... . , ............... 12-15 
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Major in Food Science 
Students majoring in food science are preparing for 
consumer service and other careers in food industries 
and business. They may be interested in experimental 
food kitchens, in food product development, food re-
search laboratories and/or food promotion and publici-
ty. By electing courses in journalism and mass com-
munication, majors may prepare for work in writing 
food columns and/or directing food programs on 
television and radio. For work in food advertising and 
marketing, additional courses in psychology, 
economics, and statistics are recommended. 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
Home economics . .. ... .......... ..... ............... Total credits 31 
Family Finance - F E 488 . . . . . . . . . . . 3 
Seminar in Food and Nutrition - F&N 404B . . . . . . ........... 2 
Fundamentals of Food Measurements - F&N 320 . . . . ...... 3 
Field Study Tour - F&N 400B. . . . . . . . ... R 
Select from F&N 410, 413, 433 .. .. .. .. .. . . .. .. . 3 
History of Food - F&N 420 . . . . . . . . . . . .. 3 
Principles of Food Science I, H-F&N 421 , 422 . . . . . . . . . . . . . .8 
Introduction to Research in Food Science--F&N 423 . . 3 
Dynamics of Family Food Economy - F&N 419. .. .3 
Multicultural Food Patterns of Families-F&N 426. . . .... 3 
Written and spoken English .... . ...................... Total credits 9 
Speech elective .. .. .. .. .. .. .. .. .. . .. 3 
Publicity and Public Relations - JIMC 225 .. 3 
Select from: JlMC 325, Engl 414. . .3 
Elementary Physics - Phys 106 . . . . . . . . . . 4 
Select from physical and biological sciences, economics, mathe-
matics, and statistics . . . . . . . . . . ........................ 5 
Electives .. ... .................................... .. .......... 33-34 
Major in Food and Nutrition and 
Related Science 
This major is planned for students who are especial-
ly interested in emphasizing physical and biological 
sciences in relation to food and nutrition. Graduates 
have positions in research laboratories in colleges and 
universities, medical laboratories, foundations, and in-
dustry. They also have a background for graduate 
study, which is basic to teaching in colleges and uni-
versities and for professional advancement in the areas 
of food and nutrition. 
Home economics . .... .. ... ...... .... . ......... ... Total credits 39-40 
Select from-A A 103, 284..... . .3 
Foods I, Il-F&N 214, 215 . . .............. 8 
Family Meal Management-F&N 303 . . . . . . . 4 
Nutrition and Dietetics-F&N 305 . . . . . . . . . . . . . . . . . . .. 4 
Seminar in Food and Nutrition-F&N 404B . . . . . . . . . . . . . . . . 2 
Experimental Studies of Food-F&N 411 . . . . .. 4 
Senior Research-F&N 499 . . . . . . . . . . . . . . . . . . ... 3 
Select from F&N 410, 413, 419, 431, 433 . . . . .... 3-4 
Preparation for Employment-HE 400 . . . ... 0 
Select from courses in home economics other than those in major 
area ... . 8 
Biological sciences ....... . ... . .. . ......... . . ....... . Total credits 20 
General Bacteriology-Bact 300 ..... 5 
Principles of Biology-Biol 101 .......... . ............... . ... . ... 3 
Experimental Biology-Biol 105 . . ... . .2 
General Zoology-Zool 106.............. . . .... . ..... . ... .... . .5 
Principles of Physiology- Zoo} 455 .. . . . . . . . . . . . . . . . . 5 
Physical sciences ............ .................. .... .. Total credits 57 
General Chemistry-Chem 141, 142, 141L, 142L . . .8 
Quantitative Analysis-Chem 211 ..... .. ..................... .. . .. 5 
Organic Chemistry-Chem 334, 335, 336. . . 9 
Laboratory in Organic Chemistry-Chem 336L . . 2 
Principles of Biochemistry- B&B 404, 405 . . . . .. . 6 
Analytic Geometry and Calculus-Math 120, 121, 122 ............. 15 
General Physics - Phys 111 , 112 . . . . 8 
Select from physical sciences, mathematics, statistics. computer 
science .. .. .... 4 
Social sciences and humanities .. ... .. ................ Total credits 23 
FL 101 and 102, or 121 and 122, or 131 and 132, or 151 and 152 .... 8 
History...... ....... . . .. 6 
American Government-Pol S 215 . . . . . . . . . . . . . . . . . . . . .. 3 
Additional (other than foreign languages) . . 6 
Written and spoken English ... .. ..... ... . .......... .. Total credits 11 
Language in Composition and Reading - Engl 104, 105. . .... 8 
Fundamentals of Speech-Sp 211A or 21 lB. . ... 3 
Library Instruction - Lib 160. . ... 1 
Physical education ....... . .. .......... . ...................... 3 
Electives .... .. ...... ... .... .... ........ . ....... ... .... ....... 4o-41 
Curriculum in Home 
Economics Education 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The curriculum is planned to provide for two op-
tions: (1) general and vocational certification to teach 
home economics programs in middle, junior, and 
senior high schools; (2) adult and occupational educa-
tion which prepares for a variety of adult education 
programs in extension, area schools, and business. 
Further information about the certification program ap-
pears under College of Education. 
Core Curriculum Requirements 
Home economics core ............................... Total credits 17 
Applied Art-Design, AA 103. . . . . . ...... 3 
Equipment and Housing--Select from FE 254, 318 . . . ... ..... . ..... 3 
Family and the Child-Select from FE 285, 385 .. 3 
Management-Select from FE 375, I Mgt 287 .................... 3 
Nutrition-Nutrition and the Man's Food, F&N 107 . . . . . . . 4 
Biological sciences ................................... Total credits 8 
Biology 101 or Zoology 155 . . . . . . . . . . . . .. . 3 
Select from bacteriology, biochemistry and biophysics, 
biology, botany, genetics, zoology . . . . . . . . . . . . . . . . . . ....... 5 
Chemistry-Chem 141 , 142, 141L, 142L. ..... . .. 8 
Social sciences* .. .. ..... ..... .... ... . . .............. Total credits 15 
Select from anthropology, economics, political science, 
psychology, sociology. 
Humanities* ...................... ... ............... Total credits 15 
Select from history, literature, foreign languages, music, philosophy. 
Written and spoken English ............... . . . ........ Total credits 14 
Language in Composition and Reading-Engl 104, 105 . . . . . . . . .. 8 
Fundamentals of Speech-Sp 21 lA or B . . . .. 3 
Select from English, speech, journalism . . . .. 3 
Library Instruction-Lib 160 . . . .. 1 
Physical education . . . . . . . . . . . . . . . . . . . .. 3 
Preparation for Employment-H Ee 400 . . . . . . . . ........ . ...... . 0 
*Certification option must include 3 credits of American history, or social 
science must include Pol S 215. 
Certification Option 
In addition to the core curriculum requirements, the 
following are to be completed: 
Home economics .................................... Total credits 52 
Select from both child development and the family .. 7 
Select from home management, institution management, and family 
economics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Food and Nutrition-Select food preparation and meal management . 9 
Textiles and clothing-Choose three areas: construction, consumption 
economics, design, sociological-psychological aspects, textiles ... 11 
Housing-Select from applied art, architecture, and family environ-
ment . . . . . . . . . . . . .. . . ...... . 6 
Area of Concentration. . . ... 12 
Plan 1. Select one area of home economics and supporting 
courses from the following: food and nutrition, institu-
tion management, housing and equipment, human de-
velopment and the family, home management and family 
economics, textiles and clothing. 
Plan 2. Select home economics courses from two or more of the 
areas listed above. 
Professional education .............................. Total credits 35 
The School in American Life-Sec Ed 204 . 3 
Methods of Teaching-Sec Ed 305 . . .... 3 
Instructional Media-Sec Ed 301 . . . . ... . . . . . 1 
Principles and Issues of Secondary Education-SOC Ed 426 . . .. 3 
Methods of Teaching Home Economics-H Ed 406 . . . 4 
Supervised Teaching in Home Economics-I-I Ed 407 . . . . .. 9 
Planning and Evaluating Home Economics Programs-I-I Ed 410 ..... 4 
Supervised Experiences in Home Economics Education-I-I Ed 417 .. 3 
Educational Psychology-Psych 333 . . 5 
Chemistry-Chem 231, 232C. . ... 4 
Electives .................. ... .... .. ................ . Total credits 24 
Adult and Occupational Education 
Option* 
In addition to the core curriculum requirements, the 
following are to be completed: 
Home economics .................................... Total credits 52 
Students will select 52 credits from three of the following areas with a 
minimum of 12 credits in each of the three areas: food and nutrition, 
institution management, housing and equipment, human develop-
ment and the family, home management and family economics, tex-
tiles and clothing. 
Professional education ......... .. .... .. .......... Total credits 24-30 
Introduction to Home Ee Teaching-H Ed 206 . . ..... 2 
Educational Psychology-Psych 333 . . .. 5 
Principles of Education Applied to Home Economics-I-I Ed 415 .. . 3 
Experiences in Adult, Extension, and Occupational Education-
H Ed 408. .. .. ........... 9-12 
Supervised Experiences in Home Economics Education-I-I Ed 417 . . 3 
H Ed 508 or H Ed 509 ....... 3-6 
Electives ............... . .. . ...... ... ....... ... ... Total credits 25-31 
*Open also to majors in other departments. 
COLLEGE OF HOME ECONOMCS 105 
Curriculum in Home 
Economics Journalism 
Administered by the dean of the College of Home 
Economics with the cooperation of the Department of 
Journalism and Mass Communication. 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
In this curriculum journalism is combined with a 
concentration in one department in the College of 
Home Economics. The student plans an individualized 
program with the aid of the academic journalism ad-
viser and in consultation with the department where 
the student selects a concentration. 
Two choices are made to define the individual pro-
gram--an emphasis on a career area in journalism, such 
as newspaper, broadcast, public relations, advertising, 
magazine or science writing, and a specialization in a 
home economics subject area, such as applied art, child 
development, family environment, foods and nutrition, 
institution management or textiles and clothing. Some 
electives also may be used to broaden and strengthen 
knowledge and skills in areas related to these two 
choices. 
The Core Curriculum 
Subject areas within home economics 
(Select courses within each area.) 
Subject areas outside home economics .. 
(Select courses within each area.) 
..... Total credits 15 
. .... Total credits 61 
Home economics concentration ...................... Total credits 21 
(Select courses in one subject area.) 
Journalism and mass communication ......... ........ Total credits 39 
Introduction to Mass Communication-JlMC 101 .. ,..,. . . . . ...... 2 
Basic Reporting, Writing, Editing-JlMC 201, 202, 203 . . . .12 
Journalism 300-level courses. . . . . . . . . . . . . . . . . . . .12 
Journalism 400-level courses. . . . ..... 9 
Home Economics Journalism Seminar- JIMC 490N .... 1 
*Professional Work Requirement- JlMC 490J. . . . . . . . . . . . . ..... 3 
Electives .. . .................... .. ... ... ..... ........ Total credits 59 
*JlMC 490J professional work requirement involves three months full-time 
work, or equivalent, in professional mass communication. Students in 
home economics with a major in journalism have opportunities for prac-
tical experience through work on campus publications, including Outlook, 
published by home economics students. Many students also lay founda-
tions for active careers by contributing to magazines and newspapers and 
by participating in productions for the University stations WOI-AM, FM 
and 1V. 
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Curricul urn in Home 
Economics Studies 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
Major in International Studies 
Designed to provide students with a background for 
participation in government or agency programs, as 
well as provide an opportunity to become oriented to 
national and international affairs as part of the 
responsibility of citizenship in its broadest sense. Stu-
dents interested in international service are encouraged 
to combine this curriculum with an area of home 
economics for a double major. 
For further information see Index: International 
Studies. 
The curriculum requirements are: 
Home economics core .... . ............... . ...... . Total credits 43-51 
AA 103 or 284 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 3-4 
CD 129 and 225 or 226 ...... . ....................... . . ... .. . ..... 7 
FE 240, 415, 488 and 340 or 385 .12 
I Mgt 287 or FE 375....... . .. 3 
F&N 107 and 208 or 214, 215 . . . . . . . . . . . . . . . . . . . . . .8-12 
T&C 122, 204 .. . . . . . . . . . . . .. . . . . . . . . .. . . . . .. 8 
H Ed 415 or FE 386 . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . 2-5 
In addition, select from one area of emphasis ...... Total credits 13-16 
A. Food and Nutrition: F&N 305, 410, 413 , 414, and 411 
or499. . ........ .. ..... 15-16 
B. Textiles and Clothing: T&C 223, 464, 465, 528 . . .13 
C. Child and Family: CD 224, 225 or 226 and 341, 341L; FE 470 
or485 .. 16 
Biological sciences .............. . .. .. . .. .. .......... Total credits 10 
Biol 101, 102A. . . .. . . . . . . . . . . . . . . . . . . . .. . ...... . ........ 5 
Zoo! 155, 156. . . ..... 5 
Physical sciences and mathematics . ............... Total credits 20-21 
Chem 141, 141L, 142, 142L, 231 . . . . . . ................ 11 
Math 104. ......... . .................. . ....... 5 
Stat 101or104 ....... . . ........ . ................... .4-5 
Written and spoken English .... .. .............. . . .... Total credits 11 
Engl 104, 105. ............. .... . . ...... . . . . . ..... 8 
Sp 211........ .... . .... . ................. . . 3 
Social sciences ... . ............. ....... ........... Total credits 28-30 
Anthro 111 and 313, 321, 340, 400 or 425. . ... 6 
Econ 241 and 306, 411 or 380.... . . . . . . . . . . . . . . . . . . .6-7 
PolS215. . .. ........... .. ...... . .. . .......... . .. 3 
Psych 230.. . . . . . . . . . . . . .. . . . . .. .... 3 
Soc 134, 415 and 304, 430, 410 or 411 . . . . . . . .. 10-11 
Study of a single geographic area ........... ... .. . .... Total credits 6 
See Index, International Studies. Select from Africa, Middle East, 
Asia, Latin America, Russia, or Western Europe. 
Foreign language-Minimum of 2 years 
in one language. . . Total credits 18-21 
University studies 430 .. Total credits 3 
Physical education . . . .. Total credits 3 
Library 160 . . . . . . . . .... . Total credits 1 
Electives (including prerequisites not listed above) ..... Total credits 22-39 
Curriculum in Institution 
Management 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The three majors within the institution management 
curriculum are college food and housing administra-
tion, hotel and restaurant management, and school food 
service. 
All three majors meet the academic requirements for 
membership in the American Dietetic Association and 
qualify the student for an internship approved by the 
association. In addition, students in any one of the 
three majors may apply for participation in the ADA-
approved coordinated undergraduate program in food 
service administration. 
Graduates of this curriculum are also eligible for 
membership in national associations representing the 
hotel , restaurant, and school food service industries. 
By careful planning of program and use of electives, 
a student majoring in school food service may meet the 
certification requirements for teaching home economics 
in high school. 
Core Curriculum Requirements 
Home economics core .......... .. .. . . . .............. Total credits 17 
Applied art, textiles and clothing-Select from A A 103, 284 . . . 3 
Equipment and housing-Layout and Equipment, I Mgt 485 . . .4 
Family and the child-Select from CD 129; FE 270, 285, 385 . . . 3 
Management-Introduction to Management in Selected Occupa-
tions, I Mgt 287 . . . . . . . . . . . . . . . . . ... 3 
Nutrition-Nutrition and Man's Food, F&N 107 ........ 4 
Professional education core' .... . .................... Total credits 50 
.3 Meat for Institution Food Service-An S 371 . . 
Foods I and II-F&N 214, 215 ...........••.... 8 
Preparation for Employment-H Ee 400 ....... . 
Principles of Accounting 1--1 Ad 384 . 
Seminar--! Mgt 204, 304, 404 .... 
Quantity Food Production Management-I Mgt 380. 
Study Tour--! Mgt 400 . .... . 
Quantity Food Purchasing--! Mgt 484 ... 
Institution Management Experience-I Mgt 486A, 486B . 
Financial Management--! Mgt 487 ... .. ....... . 
Personnel Management in Institutions-I Mgt 488 . 
Institution management selection. 
Stat 101 or Stat 127 ....... . 
Textiles-T&C 204. 
.. o 
.. .4 
..3 
. 4 
.1 
.. .4 
. ... 5 
..3 
.3 
.. .3 
.. ... 5 
..4 
Biological sciences ... .. . ..... . ..... ................. Total credits 15 
Introductory Bacteriology-Bae! 300.... . . . ... ....... .5 
Principles of Biology-Biol 101 . . . . . . .......... 3 
Experimental Biology-Biol 105 . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 2 
Introduction to Human Physiology and Anatomy-Zoo! 155, 156 .... 5 
Physical sciences ...... . ... .. ...... .. ............. Total credits 12-13 
General Chemistry-Chem 141, 142, 141L, 142L ... . . . ...... 8 
Elementary Organic Chemistry-Chem 231; 2328 or 232C . . . . . . 4-5 
Social sciences . .. .. ........ .................. . ... Total credits 15-16 
Principles of Economics-Econ 241, 242 ....... 6 
American Government-Pol S 215 ..... 3 
Psych 101 or Psych 230... . . ... .. . ... 3-4 
Introduction to Sociology-Soc 134 . . ..... 3 
Humanities ......................................... Total credits 15 
Select from history, philosophy, literature, foreign languages, music 
Written and spoken English .......................... Total credits 11 
Language in Composition and Reading-Engl 104, 105. . . . .8 
Fundamentals of Speech-Sp 211 A or B. . ..... ......... 3 
Library Instruction-Lib 160 . . . . . . . . . . . . · · · · · · · .1 
Physical education . . . ..... ...... ... . ........... . ... · . · · · · · · · · · · 3 
'Entering students are expected to have completed intermediate high 
school algebra. Students not meeting this requirement shall enroll in In-
troductory Algebra - Math 34 and/or Intermediate Algebra - Math 36. 
Major in College Food and 
Housing Administration 
In addition to the core curriculum requirements, the 
following courses are to be completed, including the 
selection of one concentration: 
Housing and Social Program Management-I Mgt 486C, 4860 . . . .. .. .... 3 
House Administration-I Mgt 489 . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
Select from Sec Ed 204, 305; Psych 230, 333; Soc 264, 380, 450 .......... 9 
Area of concentration ..... .. .............. ..... ..... Total credits 14 
Concentration I: 
Survey of Biochemistry-B&B 301 .. . . . . . .. . ... . .. ... . ..... · ....... 3 
Methods of Teaching-SOC Ed 305. . . . . . .. .. .......... 3 
Nutrition and Dietetics-F&N 305 . . . . . . . . . .............. 4 
F&N 411 or F&N 431 . . . . . . . . . . . . . . . . . ... 4 
Concentration II: 
Labor Economics and Labor Relations-Econ 305 . . . 5 
Business Law I-I Ad 375 . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3 
Institution management selection. . . . . . . . .. .. ... 6 
Electives .. ... . . ......... . ......... . . ... . . .............. . .... . 25-27 
Major in Hotel and Restaurant 
Management 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
Hotel and Restaurant Accounting--! Mgt 450 . . . .. 3 
Legal Aspects of Hotel and Restaurant Management-I Mgt 460 . 3 
House Administration-I Mgt 489 . . . . . . . . .. 3 
Business Law I-I Ad 375 . . . . . . . . . . . . . . . . . 3 
Planning Construction of Institutions-Con E 350. . . . . . 3 
Labor: Select from Econ 305, 445; IE 423, 424, 425 . . . . . . . . . . . . . .6 
Finance: Select from Econ 405; I Ad 350, 385, 485; Com S 110 . . . .. 3 
Sales and Public Relations: Select from Engl 302; I Ad 340; Psych 
250; JlMC 225, 325; Econ 466 . . . . . . . . . . . . . . . .2-3 
Electives ... .... . .. .... ..... .... . .... ... .. .. . ...... . .......... 27-30 
Major in School Food Service 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
Survey of Biochemistry-B&B 301 . . . . . . . . . . . . . . . . . . · · · · · · · · · 3 
Methods of Teaching-Sec Ed 305 . . . .. 3 
Instructional Media-Sec Ed 301 . . . . . . . . . . . . . . . . . . . . . . . ....... 1 
Nutrition and Dietetics- F&N 305 . . . 4 
F&N 411 or F&N 431 . . . . . . . . . . ... 4 
Education: Select from Sec Ed 204, 426; Psych 230, 333 . . . . . . . 9 
Food and nutrition: Select from F&N 410, 411 , 413, 418, 431 . . 3 
Institution management selection. . . . . . . . . . . . . . . . . . . . . . . . . 3 
Electives ... . ........ ... ....... ... . . .. .. .............. .. . .... . 24-26 
Option - Coordinated Undergraduate Program in 
Food Service Administration 
Students in any one of the above three majors may participate in the 
coordinated undergraduate program in food service administration ap-
proved by the American Dietetic Association. Students successful ly com-
pleting this program meet membership as well as academic requirements of 
ADA while completing the requirements of the B.S. degree. In the 
coordinated program increased emphasis is given to the application of 
principles in the environment of the profession. Requirements of the op-
tion may be secured from any adviser in the department. Planning for the 
option should begin early in a student's academic program. 
COLLEGE OF HO:tvfE ECONOMICS 107 
Curriculum in Textiles 
and Clothing 
Leading to the degree Bachelor of Science. Total 
credits required-195. 
The department offers majors in textiles and 
clothing, and textiles and clothing and related science. 
Options within each major permit the student to plan a 
program suited to individual interest. 
Courses required of all textiles and clothing majors: 
Core Curriculum Requirements 
Home economics core .. . .............. . ....... ... Total credits 18-20 
Applied art, textiles, and clothing-A A 103, 103S .................. 6 
Equipment and housing--5elect from: A A 261 ; FE 240, 254, 308, 
318, 408. .. . .. . .... . ... . .... ... .................... 3-4 
Family and the child-Select from: CD 129; FE 185, 270, 285, 
385 .... ................... . ....... . .... . . . . ............ 3 
Management-Select from: FE 375, 415, 488; I Mgt 287 ...... .. .. .. 3 
Nutrition-Select from: F&N 107, 232. . .. ..... . . ........... 3-4 
Textiles and clothing core ....... . .............. ..... Total credits 16 
Introduction to Patternmaking-T & C 122 . . . . . . . . . . . . . . . . . . . . . . . 4 
Clothing in Contemporary Society-T & C 165 . . . . . . . . . . . . . . . . . . . 3 
Textiles-T & C 204. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 
Sophomore Seminar-T & C 210 . . . . . . 1 
Clothing Selection-T & C 245 . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Senior Seminar-T & C 410 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Senior Study Tour-T & C 480 . . . . .. .......... . .... . .......... . . . R 
Biological science ...... . ..... . .................. . .... Total credits 8 
Introduction to Human Physiology and Anatomy-Zoo! 155 .. .. . .... 3 
Additional credits . . . . . . . . . . . . . . . . . . ... ......... . . . .... 5 
Physical sciences and mathematics ......... . ........ . Total credits 17 
General Chemistry-Chem 141, 142, 141L, 142L ..... . . . ........... 8 
Elementary Organic Chemistry-Chem 231, 232C .... . ........... . . . 4 
Select Math 104 or 150 . . . . . . . . . . . . ............... . ............. 5 
Social science .. . .......... . ....... ... ............... Total credits 15 
Principles of Economics-Econ 241 , 242 ... . .. . .. . . .. ... . ...... . . . . 6 
General Psychology- Psych 101 . . . . . . . . . . . . . . . .... 3 
Introduction to Sociology--SOc 134 ....................... 3 
Select from anthropology, economics, political science, psychology, 
sociology. . . . . .......... . ........ . ....... . ........... . . . . . .. 3 
HUDianities ..... ...... . . . ...... . . ................... Total credits 15 
Study of Western Civilization-Hist 201 , 202 ...... . .... . . . ..... .. .. 6 
Additional credits . . . . . ....... . . . ..... 9 
Written and spoken English ......... . ....... . . ..... .. Total credits 11 
Language in Composition and Reading-Engl 104, 105 .. . . ... 8 
Select Sp 21 lA or 211B. . .. 3 
Library Instruction- Lib 160 ... 1 
Physical education . . . . . . . . . . . . . 3 
Preparation for Employment-I-I Ee 400 . . . .. 0 
Major in Textiles and Clothing 
This major may lead to careers in merchandising, 
fashion promotion, commercial or costume designing, 
or educational positions with industry. 
In addition to the core curriculum requirements, the 
following courses a.re to be completed: 
Drawing-A A 150 ............ ..... ...... . 
Fashion Illustration-A A 278 .... . 
Select Engl 302 or Sp 312 ........ . . 
Principles of Marketing-I Ad 340 .. 
Select JIMC 225 or 325 .... . . .. . 
*Psychology of Sales and Advertising-Psych 250 ... 
. . ..... .. . . . .... 3 
.. . . 3 
.... 3 
...... 3 
..... 3 
. ... .. . .. 3 
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Applied Textiles-T & C 304 . .... . ........ . ... . .. . . .. . . .4 
Costume Design-T & C 345 . . .. . ................ ..... . . .. .. .. .. 4 
Sociological and Psychological Aspects of Clothing and 
Textiles I-T & C 465 .. . . . . .. 3 
Design option 
Fashion Illustration-A A 279 .. 3 
History of Art-A A 280, 281, 282 .... . .. ..... . ... .. ... .... .. ...... 9 
Select from A A 347, 243, 244 .. 3 
Flat Pattern Designing-T & C 222. . ............. . . .. .4 
Draping-T & C 223. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 4 
Select T & C 336, 336L or T & C 429 
Historic Textiles-T & C 455 ... 
History of Costume--T & C 454 ... . . 
Select from I Ad 375, 384; T & C 375 ...... . .... . .. . .. 
Electives . . . . . . . . . . . . . .................... . . ... . 
Merchandising option 
*Fundamentals of Interior Design-A A 261 ....... . 
Textiles and Clothing Merchandising-T & C 375 . . 
Advanced Textiles-T & C 404 . . .............. . 
Select T & C 455 or T & C 454. . . . . . . . . ........... . 
Family Clothing Consumption-T & C 464 ........ . . 
.4-5 
... 3 
.. .3 
.3-4 
... 25-29 
.. .4 
.4 
. .. 3 
.3 
.3 
Principles of Accounting-I Ad 384 .. .. . ..... . .................... 4 
Select from I Ad 375, 441 , 442, 444; Com S 110, 201; Econ 305; 
Soc 380 . . .. 
Electives .... . . . . . ..... . 
*May be used to satisfy appropriate options. 
Major in Textiles and Clothing and 
Related Science 
.8-9 
.... . 37-40 
This major prepares the student for graduate study or 
for research. The two options make it possible to em-
phasize either the physical or the social sciences. 
In addition to the core curriculum requirements, the 
following courses are to be completed: 
*Precalculus Mathematics-Math 109 ....... . . . . . . . . . . . . . . . . . . . 5 
Writing of Professional Papers and Reports-Engl 414. . . . . . . . . . . . . . . . . 3 
*Foreign Language . .. 
Principles of Statistics-Stat 101 
Physical science option 
Applied Textiles-T & C 304. 
Advanced Textiles-T & C 404 .. 
Historic Textiles-T & C 455 . . . . . . .............. . 
*Equipment for Care of Modern Textiles-FE 408A, 408B 
Quantitative Analysis-{;hem 211 .............. . 
**Organic Chemistry-{;hem 334, 335 . . . 
General Physics-Phys 111 . 
Analytic Geometry and Calculus-Math 120, 121 
Nine or more credits in a single subject matter area-Bact 300, 
330; Com S 201 , 202, 361; Stat 401 , 402, 481 , 482; Bot 107, 
404 and Special Problems ... ...... . .. . 
Electives . . . . . .. ...... . 
Social science option 
.12 
.... 5 
.. . 4 
. 3 
... 3 
.4 
.. .5 
.. 6 
.4 
. . . 10 
.. .... 9 
.37-39 
History of Costume-T & C 454 . . ... 3 
Family Clothing Consumption-T & C 464 . . . 3 
Sociological and Psychological Aspects of Clothing and 
Textiles I-T & C 465 . . . . 3 
Historic Textiles-T & C 455 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Options: Select from one . .... ......... ......... . .. ........ . .. 15 
Economics . . . . . . . . . . .......... . ... Total credits 15 
Econ 301; FE 488 .. .. . .. 8 
Math 120, 121; Stat 380, 401, 402, 403, 421 , 447, 448; 
Com S 201, 202, 301, 361 . . 7 
Sociology . . . . . Total credits 15 
Soc 201 , 430, 485; FE 385, 485 . . ... 9 
Soc 302, 454 .. 6 
Anthropology . . . . . . . . . . . . . . . . . .. . . Total credits 15 
Anthro 111 , 218, 220, 424 .... 9 
Anthro 428, 429, 430; Hist 399 . . . . 6 
Psychology . . . . . . . . . . . . . . . . . .. . ... Total credits 15 
Psych 230, 312, 313, 314 . . . . 9 
Psych 301 , 302 , 440 .. . .. . . . . 6 
*Select from above list and other courses in economics, sociology, 
anthropology, and psychology . . . .... .. 18-20 
Electives . . . . . . . . . . . . . . ... 31-38 
*May be used to satisfy appropriate options in Core. 
**May be used to meet requirements in T & C Core . 
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College of Sciences 
and Humanities 
The College of Sciences and Humanities offers op-
portunities for study in many fields of the physical, 
biological, and social sciences; in mathematical dis-
ciplines; in methods and systems of communication; 
and in the arts and humanities. The degree require-
ments are flexible and permit programs of study suited 
to many different interests, abilities, and goals. The col-
lege has two curricula: a curriculum in sciences and 
humanities, leading to the Bachelor of Arts or the 
Bachelor of Science degrees, and a curriculum in music 
leading to the Bachelor of Music. Every student is re-
quired to earn at least 70 credits in courses numbered 
300 or higher prior to receiving the bachelor's degree. 
An undergraduate must earn a minimum of 48 Iowa 
State University quarter credit hours to obtain a degree 
from the College of Sciences and Humanities. 
Curriculum in 
Sciences and Humanities 
For the degree Bachelor of Arts or Bachelor of 
Science the student must earn a total of at least 192 
credits distributed as follows (transfer students see 
Index, Bachelor's Degree requirements): 
1. At least 70 credits in group requirements. 
2. At least 35, but not more than 70 credits applied to 
the major, including any courses numbered 100 and 
above in the major department or discipline. 
3. An optional minor of at least 20 credits, including 
any courses numbered 100 and above in the minor de-
partment or discipline. 
4. At least 40 credits freely elected by the student. If 
the student elects a minor or a second major, the 
minimum number of credits of free electives shall be 
reduced as required to satisfy the minimum number of 
credits required for graduation. 
5. A cumulative grade average of at least 2.00 in all 
college credits earned at Iowa State University is re-
quired for graduation. 
Group Requirements 
A student must earn at least 70 credits in the areas of 
learning specified below. The minima specified are 
identical for the Bachelor of Arts and Bachelor of 
Science degrees. 
I. ARTS AND HUMANITIES: History, philosophy 
and certain specified courses* offered under the 
following designations-architecture, applied 
art, design center, English (literature and 
linguistics) , foreign language (civilization, his-
tory, literature, linguistics), journalism and mass 
communications (photography), music, physical 
education for women (200+ dance courses), 
sciences and humanities, speech (theater), tex-
tiles and clothing .. . .. . ... minimum credits: 15 
II. COMMUNICATIONS: Certain specified 
courses* offered under the following designa-
tions-English (composition and rhetoric) , 
foreign language (composition and rhetoric) , 
journalism, library, speech (exclusive of theater) 
. . . ... . . .. . .. . ......... minimum credits: 15** 
III. NATURAL SOENCES AND MATHEMATICAL 
DISOPLINES: animal ecology; bacteriology; 
biochemistry and biophysics; biology; botany 
and plant pathology; chemistry; computer 
science ; entomology; genetics; geology; 
mathematics ; metallurgy; meteorology ; 
molecular, cellular and developmental biology; 
physics; statistics; zoology . . .. ............ . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . minimum credits: 20 
IV. SOCIAL SCIENCES: anthropology, economics, 
geography, industrial administration, leisure 
services, political science, psychology, sociology 
. . . .. .. . . .. . . ... . . .. . ... . . minimum credits: 15 
V. HEAL TH STUDIES AND PHYSICAL 
EDUCATION: health studies, physical education 
for men, physical education for women (ex-
clusive of dance courses above the 200 level) . . . 
. .... .. .. . . . . . . . .. . . . . . minimum credits: none 
MINIMUM TOTAL CREDITS: 70 
*A list of approved courses is available from advisers 
or the Office of the Dean, College of Sciences and 
Humanities. 
* * 7 credits minimum in Group II for students majoring 
or minoring in English. 
The Major 
A student must earn from 35 to 70 credits in the ma-
jor. No credits in the major department or discipline 
may be included in the group requirements. 
Departments may require more than 35 credits in the 
major and specify other requirements not stated as col-
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lege requirements. (See Index for page reference to in-
dividual departmental and program requirements.) The 
major shall be chosen from the following list, which 
also indicates the degree offered in the respective ma-
jors. 
Anthropology, B.A., B.S.; bacteriology, B.S.; 
biochemistry, B.S.; biology, B.S.; biophysics, B.S.; 
botany, B.S.; chemistry, B.S.; computer science, B.S.; 
earth science, B.A., B.S.; economics, B.A., B.S.; English, 
B.A., B.S.; French, B.A.; geology, B.A., B.S.; German, 
B.A.; history, B.A., B.S.; industrial administration, B.S.; 
international studies, B.A., B.S.; journalism and mass 
communications, B.A., B.S.; mathematics, B.S.; 
metallurgy, B.S.; meteorology, B.A., B.S.; music, B.A.; 
naval science, B.S.; philosophy, B.A.; physics, B.S.; 
political science, B.A.; psychology, B.S.; Russian, B.A.; 
sociology, B.A., B.S.; Spanish, B.A.; speech, B.A., B.S.; 
statistics, B.S.; zoology, B.S. 
Individual majors, B.A. , B.S., and distributed studies 
programs, B.A., B.S., provide broad, cross-disciplinary 
programs of study where appropriate. (See Index, 
Cross-disciplinary Studies.) 
Students may elect a second major from the list 
above, or from a major field offered for the bachelor's 
degree in another college of the University. Both major 
departments must then approve the degree program, 
and if those majors involve two colleges, both deans 
must approve. Normally such programs will fulfill the 
curriculum requirements of the College of Sciences and 
Humanities. If the two majors lead to different degrees, 
the student may elect either the B.A. or the B.S. degree. 
A student may earn both a B.A. and a B.S. degree in 
this curriculum with two appropriate majors and addi-
tional credits. Either the B.A. or the B.S. in this cur-
riculum may be earned with the Bachelor of Music. 
Any degree offered by this college may be earned 
together with a degree with a major in any other college 
of the University. Two B.S. degrees or two B.A. degrees 
cannot be earned in this curriculum even with different 
majors. For the requirements for two degrees see Index, 
Bachelor's Degree Requirements. 
The Minor (optional) 
The student may elect a minor which must consist of 
at least 20 credits, including 100-level courses in the 
department or the discipline of the minor. Credits in 
the minor department or discipline may not be in-
cluded in the group requirements. The minor may be 
chosen from the list of majors given above or from Air 
Force aerospace studies, genetics, military science, tele-
communicative arts, theater, or from majors offered in 
other colleges. A minor may include courses from two 
or more closely related areas if they form a strong and 
coherent program directed toward definite educational 
objectives. Examples of such minors are American In-
dian studies, environmental studies, linguistics, and re-
ligion (see Philosophy). 
Other Requirements 
A. English Proficiency 
The faculty of Iowa State University believes that its 
graduates should acquire reasonable competence in 
written communication during their undergraduate 
careers. All students must, therefore, complete or test 
out of a sequence of basic composition courses, normal-
ly in the freshman year. Every major department must 
certify that each of its candidates for graduation has 
achieved an adequate level of proficiency in written 
communication. 
To assure that a student can meet this requirement 
and to provide continued development of communica-
tion skills after the freshman year, the student's major 
department may (1) require, and provide critical 
evaluation of, term papers and other written assign-
ments within courses offered by the department, (2) en-
courage students to enroll in advanced English com-
position courses, (3) refer students to the Writing Clinic 
operated by the Department of English. 
B. Library Proficiency 
A library minimum proficiency requirement is 
monitored by the library staff. This requirement shall 
be met by satisfactory completion of one of the follow-
ing options: 
(1) Library 160, or the equivalent. 
(2) A test-out examination for credit to be ad-
ministered by the library staff, who will control 
the testing procedure and will determine those 
students who are eligible to take the examination. 
C. Speech Proficiency 
A speech minimum proficiency requirement is 
monitored by the Department of Speech. This require-
ment shall be met by satisfactory completion of one of 
the following options: 
(1) Speech 211A or B; or 322, or 323, or the 
equivalent of any one of these courses. 
(2) A test-out examination for credit to be ad-
ministered by the Department of Speech, with the 
department controlling the test procedure and de-
termining those students who are eligible to take 
the examination. 
Planning The Progr~m of Study 
There is no fixed quarterly schedule of courses re-
quired of students in the curriculum in sciences and 
humanities. Each student plans a schedule of courses 
for each term with guidance from a faculty adviser. 
Schedules of courses may vary widely in accordance 
with a student's major area, special interests, and 
educational goals. 
During the first year, students should meet proficien-
cy requirements in English and in library. Also, they 
should make substantial progress toward meeting the 
group requirements, a large part of which should be 
completed by the end of the second year. The third and 
fourth years should emphasize completion of the major 
(and minor, if elected), and should give the student op-
portunity to take electives. 
A student is expected to declare a major by the first 
term of the junior year. Early declaration of a major is 
usually advantageous for a student in that it permits 
timely specific planning of the program of study. In the 
event of an unrealistic choice of major, a change is easi-
ly accomplished; however, it may delay the completion 
of graduation requirements. 
A formal degree program listing all courses taken and 
those to be taken in fulfillment of the degree require-
ments must be submitted not later than four quarters 
before graduation (as soon as 128 or more credits have 
been earned). This period of time is essential to assure 
that, if errors or omissions appear in a degree program, 
the student will have sufficient time to make the 
necessary adjustments in course scheduling without 
the danger of delay in graduation. The program must be 
approved by the student's major department or dis-
cipline and by the dean of the College of Sciences and 
Humanities. If there is more than one major department 
or program, the chairman of each must approve. Ap-
propriate changes may be made at any time with the 
approval of both the department and the dean. 
Honors 
For information on the Honors Program in the 
College of Sciences and Humanities see Index, 
Sciences and Humanities, Honors Program. 
Teacher Certification 
Students in the College of Sciences and Humanities 
may be recommended for the Iowa Professional 
Certificate for full-time teaching of certain subjects in 
secondary schools. For further information see Index, 
Sciences and Humanities, Teacher Education Pro-
gram. 
Curriculum in Music 
'fhis curriculum leads to the degree Bachelor of 
Music and is an alternative to the curriculum in 
sciences and humanities with a major in music. At 
least 192 credits, in accordance with the requirements 
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specified below, must be earned for graduation. 
Credits 
General Education Requirements .............................. 71·75 
(Students choosing the music education option will meet the general 
education requirements of the College of Education.) 
English 104, 105 ......... .... . ................... . ................. . 8 
Speech 211 . ............ ... . ... ........ ............ . . . ... . ... .. . .... 3 
Additional English or speech . . .. . . . . . . . . . . . . . .. . .. .. . . .. . . .. . .. . .. .. 3 
Physics 198; mathematical, physical, and biological sciences .... ....... 15 
Social science (anthropology, economics, political science, psychology, 
sociology) .. ........ . .. . .. .. ... ....... ....... .. ....... ... ...... . 6 
History 201 , 202, 203 (Western Civilization) .. ............... .. ........ 9 
Foreign language (12 credits or 3 quarters in one language) . ... .. .. ... 9-12 
Music 383, 384, 385 (History of Music) ...................... . .... .... 9 
Electives (nonmusic courses) ... .. .. . . ..... ..... .. .. .... ............ 6-13 
library ................. . ................. . ......... . ........... 1 
Credits 
Music core . . .. . . . . . . . . . . .............. 71-73 
Music 120, 230, 231 , 232 , 330, 331 , 332, 361 ...... ... .. . . ... . . ... . . ... 29 
Music 119, 219, 319, 419 . . .. . . . . . . . . . . . . .. .. ..... . ...... 18 
Two of the following: Music 2900, 471 , 472 , 473, 474, 475, 476, 477, 
481 , 482, 4900; one of either 422 or 423 may count as part of this 
requirement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 
Three 3-credit courses from Music 290B, 290C, 349, 430, 435, 440, 443, 
490B, 490C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Music major-Select one of the following options .......... .... . 49-57 
A. History and literature . . . . . . . . . . . . . . . . . . . . . .. 49-52 
Music 481 , 482, 472 . . . . . . . . . . . . . . . . . . . . . . . . 9 
Additional foreign language . . . . . .. . . ............ . ... . ...... 9-12 
Electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
B. Music education. ... . ... . .. . ................ 49-57 
Professional education requirements: Educ 204, 305B; Psych 
333....... ...... .. . . ..... .......... . ......... 9 
Certification options: 
1. Vocal, 7-12. (a) Sec Ed 305A, 426; S-H 417K; Music 360, 
362A, 366, 466A; (b) additional applied music 6 credits; 
electives 8 credits . . . . . . . . . . . . . . . . . . . . . . . . .40 
2. Vocal, K-12; (a) Same as (a) above; (b) C 0 226; El Ed 
344; S-H 4171; 6 credits additional applied music ....... . ... 45 
3. Instrumental, K-12; (a) Sec Ed 305A, 426; S-H 417K, 
4171; C 0 226; El Ed 344; (b) Music 119 (minor applied) , 
362B, 366, 466B, 467, 468, 469, and 4 credi ts in 367, 
368, or 369 . . . . . . . ...... . ........ .... . 48 
C. Organ. . . .... . .... . ... .. . . . . ... . . .. .. . .... .49 
0 . 
E. 
F. 
G. 
H. 
Music 119B, 219B 6 
Music 319C, 419C . . . . . . . . . . . . . . . . . . . . . .. 6 
Music 420, 476, 482, 490F (Materials and Methods of Organ 
Teaching), 490F (History of Design and Construction of the 
Organ) ........... . .......... . . ........... 13 
Electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 
Piano ... 
Music 119B, 219B, 319B, 419B. 
Music 420, 422, 423, 490F (Pedagogy and Philosophy of 
Teaching) ... ....... . . . . . 
Electives .. .. .... . ... . 
String instruments . 
Music 1190, 2190, 3190, 4190 . 
Music 181, 321B, 420 ... 
Electives .... 
Theory----<:omposition .. 
Applied music . . . 
. . . 49 
.. 18 
. . . . 16 
.15 
... 49 
.. 18 
.22 
. . . .. .49 
.. 12 
Music 362A, 362B, 420, 490B (Call igraphy, Theory), 490C . ...... 19 
Electives .... .. . ............ . 
Voice . . ... ... ...... . . . 
Music 119B, 219B, 319A, 419A . 
Music 321A, 360, 420, 490E (Vocal Literature) 
Addi tional foreign language ... 
Electives 
.18 
.. 49 
. .. 12 
.. 20 
. ... 9-12 
. . . . . . 5-8 
Wind or percussion instrument .... .. . . .. 49 
Music 119, 219, 319, 419 . .. . .. 18 
Music 367, 368, 369, 467, 468, or 469 ............ . 
Music 420, 490F (Pedagogy in major area, Literature in major 
area) ... . ..... . . . . . . . . . . . . 10 
Ensemble .. .. ...... . ....... 1 
Electives ................. . ........ . .16 
Total for curriculum: 192-206 credits 
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The College of 
Veterinary Medici11e 
The Iowa State University College of Veterinary 
Medicine includes the departments of Veterinary 
Anatomy, Pharmacology and Physiology; Veterinary 
Microbiology and Preventive Medicine; Veterinary 
Clinical Sciences; and Veterinary Pathology. The 
Veterinary Medical Research Institute, the Biomedical 
Engineering Program, and the Veterinary Medical 
Diagnostic Laboratory give the student additional op-
portunities to observe research and diagnostic pro-
cedures in veterinary medicine. 
A minimum of two years of prescribed pre-
professional college work, with a creditable academic 
average, is required for admission to the professional 
curriculum in veterinary medicine. Students who wish 
to receive both the degrees Doctor of Veterinary 
Medicine and Bachelor of Science take at least three 
years work in the curricula in agriculture or sciences 
and humanities. Such a program must have the ap-
proval of either the dean of Agriculture or Sciences and 
Humanities, and the dean of Veterinary Medicine. The 
professional curriculum extends over a period of four 
years and leads to the degree Doctor of Veterinary 
Medicine. 
To be awarded the degree Doctor of Veterinary 
Medicine, candidates must be of good moral and pro-
fessional character, have passed all courses in the 
veterinary curriculum, have at least two quality points 
per credit in all courses taken in the professional cur-
riculum, and be approved by the faculty of the College 
of Veterinary Medicine. 
Opportunities for graduates of the College of 
Veterinary Medicine will be found in practice, educa-
tional institutions and industry, in international agen-
cies, federal, state, and local governments, in the armed 
forces, departments of public health, comparative 
medicine, laboratory animal medicine and other related 
fields of professional activity. 
Admission Requirements 
Applicants for admission to the College of Veterinary 
Medicine must present a total of not less than 90 
quarter credits (60 semester credits) from a regionally 
accredited college or university. Credits designated 
below are required and except for electives must have 
been graded on the traditional four-letter marking 
system with "A" as the highest mark and "D" as the 
lowest passing mark. Credits earned in required 
courses graded "Pass," "Satisfactory," "Test-out" or in a 
similar manner are not acceptable. 
English---8 qr. er. or 6 sem. er. 
Speech-3 qr. er. or 2 sem. er. (Sp 211) 
Chemistry-21 qr. er. or 14 sem. er. (Chem 141, 141L, 142, 142L, 211, 334, 
335, 335L) 
Mathematics--5 qr. er. or 3 sem. er. (Math 101, 104, or 109, or Stat 104) 
Physics--12 qr. er. or 8 sem. er. (Phys 111, 112, 113) 
Biological Sciences--13 qr. er. or 8 sem. er. 
Biology-5 qr. er. (Biol 101, 105) 
Zoology-5 qr. er. (Zoo! 106) 
Genetics--3 qr. er. 
Animal Science-5 qr. er. or 3 sem. er. (An S 114) 
American Government-3 qr. er. or 2 sem. er. (Pol S 215) 
Electives--20 qr. er. or 14 sem. er. (Excluding credits earned in physical 
education) 
Instruction in the use of the library is prerequisite to admission. 
Preveterinary students at Iowa State University 
enroll in either the College of Sciences and Humanities 
or in the College of Agriculture. Those enrolled in 
Sciences and Humanities are advised by the faculty in 
the College of Veterinary Medicine, and those enrolled 
in Agriculture are advised by the faculty in the College 
of Agriculture. A preveterinary student at Iowa State 
University may elect a 3-year preveterinary program 
which when combined with the veterinary curriculum 
will lead to the degree Bachelor of Science in the 
College of Agriculture or in the College of Sciences and 
Humanities. 
All preveterinary students must have completed at 
least 45 quarter (30 semester) credits prior to filing an 
application for admission to the College of Veterinary 
Medicine. Completed applications with supporting 
transcripts must be delivered to the Director of Ad-
missions (Room 9, Beardshear Hall) prior to January 15 
of the year in which the applicant seeks admission. 
Transcripts of all high school and college credits must 
accompany the application. All preveterinary require-
ments must be fulfilled by the time of filing or 
scheduled for completion by June 15 of the year in 
which the applicant seeks admission. A list of courses 
in progress at the time of filing or scheduled for com-
pletion by June 15 should accompany the application 
and transcripts. Preprofessional college credits must 
average at least 2.25 on a four-letter marking system. 
The prece<ling scholastic requirements are minimum 
and do not assure admission even though these require-
ments have been fulfilled. 
Admission to the College of Veterinary Medicine is 
on a competitive and selective basis. A preadmission 
conference with members of the veterinary faculty or 
other persons designated by the dean is required. High 
school records, scholastic performance in pre-
professional courses, aptitude, character, and 
personality are given special consideration in the selec-
tion of candidates. The College of Veterinary Medicine 
does not discriminate on the basis of sex, race, color, or 
creed in the admission of individuals to its training 
programs. Enrollment in the entering class is limited to 
120 students. In considering applicants for admission 
to the College of Veterinary Medicine, preference is 
given to residents of Iowa and certified residents of 
states having contracts with Iowa State University for 
the training of veterinary medical students. Admission 
to the College of Veterinary Medicine is granted an-
nually at the beginning of the fall quarter only. 
Curriculum in 
Veterinary Medicine 
Leading to the degree Doctor of Veterinary Medicine. 
FlRSTYEAR 
Fall 
Developmental Anatomy-YAPP 310. 
Gross Anatomy-V APP 311 
Neurosciences-V APP 321 .. . .... . 
Physiological Chemistry-B & 8 304 . 
Professional Orientation-VM 300 ... 
Credits 
. 3 
.. 7 
.4 
..3 
.. .. ... R 
17 
Winter Credits 
Microscopic Anatomy-V APP 301 . . . 5 
Gross Anatomy-YAPP 312.... . .. .6 
Comparative Mammalian Physiology-V APP 349 . . 4 
Physiological Chemistry-B & 8 305 . . . . . . . 3 
Laboratory in Physiological Chemistry-B & 8 314 ...... . ... .. . .. ..... .. 2 
Spring 
Microscopic Anatomy- V APP 302 . 
Gross Anatomy-YAPP 313 ..... ... .. . . . 
Comparative Mammalian Physiology-V APP 350 
Laboratory in Physiological Chemistry-B & 8 315 
SECOND YEAR 
Fall 
General Bacteriology and Immunology-VMPRM 381 .. 
General Pathology-V Pth 371 . . ... . 
General Pharmacology- V APP 367 .. . 
Comparative Mammalian Physiology- YAPP 351 
20 
Credits 
. ... 5 
..5 
"" .. 5 
"" .. 2 
17 
Credits 
"" "" .6 
..5 
.4 
""" .6 
21 
Winter Credits 
Pathogenic Bacteriology-VMPRM 382 . . . ... . . ...... . .. ... . . . 6 
Veterinary Parasitology-V Pth 376 . . . . .... ...... .. ... . . . 4 
General Pharmacology-V APP 368 ................. ..... ... .. ........ .4 
Systemic Pathology-V Pth 372 . . . . . . . . . ... . ..... ... ........ 6 
Spring 
Radiology- V C S 391 ... 
Virology and Principles of Epidemiology-VMPRM 383 . . 
Veterinary Parasitology-V Pth 377. 
Pharmacology and Therapeutics-V APP 369 .. . 
General Surgery--V C S 397 . .... . 
TIIlRD YEAR ' 
Fall 
Infectious Diseases-VMPRM 431 .. .. ..... . ... . .... . . . . . .. . 
20 
Credits 
..2 
. ... 6 
..5 
..3 
"" .4 
20 
Credits 
.3 
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Disturbances of Reproduction-V C S 450 . . . 
Clinical Medicine I-V C S 444 . . 
.. .. """" .. 4 
.. 6 
Special Surgery 1-V CS 441 . . . ... 4 
Public Health 1-VMPRM 434 . . ... 3 
Radiology Laboratory-V C S 448 . "" " 1 
21 
Winter Credits 
Infectious Diseases-VMPRM 432 
Clinical Medicine 11- V C S 445 
Special Pathology-V Pth 422 
Special Surgery 11-V C S 442 
.3 
" .. " ........ " .6 
.6 
" . 5 
. 1 Animal Reproduction Laboratory-V C S 447 .. .. . . 
21 
Spring Credits 
Infectious Diseases-VMPRM 433 . . . .. 3 
Clinical Medicine III- V C S 446 ... ... 4 
Special Pathology-V Pth 423 . . . . . . . 3 
Veterinary Toxicology and Poisonous Plants-V Pth 426 . . 5 
Public Health JI--VMPRM 435 . 3 
Laboratories in Surgery and Surgical Anatomy- V C S and V APP 449 . . 3 
21 
FOURTII YEAR 
A minimum of 45 credits must be earned as follows: 
1. 
2. 
3. 
credits 
Required . .. . ............ ..... ....... ... . ......... ... . . ..... .. 33 
Radiology-VCS 460 .. . ...... . ..... .. . .. ...... . ..... . ... . ... ... 1 
Animal Reproduction--VCS 461 ........ .. ... .... ...... . ........ 2 
Small Animal Medicine--VCS 462 . . . . ...... . . . ..... . ....... . . .4 
Small Animal Surgery-VCS 463 . . . . . . . . .... ... .... .. ... ...... 4 
Equine Medicine and Surgery-VCS 464 .... . ... .. .. . .. . . . ..... . . 4 
Veterinary Field Services-VCS 465... . ... .... .. .... . . .... . . . 4 
Interpretive Pathology-V Pth 455 ......... .. ................... 3 
Clinical Microbiology and Public Health 
VMPRM 486A. . . . . . . . . . . .. ........... .. . . ... . . 1 
VMPRM 4868 .... . ..... .... ........... .... .. .. .... .. .... 1 
Seminar-VCS 495 . ........ . ... . .. ... .. . . . . . ... . ... . .... . ..... R 
Animal Nutrition-Ans 480 . . . . . . . . . . ... ........... . .... 6 
Professional Orientation and Jurisprudence--VM 498 .... . . ....... 3 
Options . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . ......... . ...... . 6 
One or more courses may be chosen from among VCS 460, 461 , 
462, 463, 464, 465, V Pth 455, VMPRM 486A & VMPRM 4868 
Electives.. . . . . . . . . . . . . . . . . . .. .. .......... .... . 6 
Veterinary Medical Societies 
All veterinary students are expected to become active 
members of the Iowa State Student Chapter of the 
American Veterinary Medical Association. The mon-
thly meetings of the Chapter serve to promote the pro-
fessional and social development of the members. Stu-
dents of veterinary medicine may also qualify for mem-
bership in the national honor societies of Phi Zeta, Phi 
Kappa Phi, Alpha Zeta, and Gamma Sigma Delta. 
Graduate students may qualify for membership in 
Sigma Xi. 
Readmission 
Any student who voluntarily withdraws from the 
College of Veterinary Medicine or who is dropped for 
cause, forfeits his standing and must make written ap-
plication for reinstatement to this College 30 or more 
days prior to the opening of the quarter in which the 
student desires readmission. 
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The Graduate College 
The Graduate College at Iowa State University is 
responsible for the quality of graduate education, for 
administering students' graduate programs and for pro-
moting research support from various governmental, 
industrial, and private agencies. 
Members of the graduate faculty have a dual role of 
teaching and research. All courses offered for major or 
minor credit are taught by graduate faculty members. 
Through an advisory committee system, they supervise 
individual programs of study which are specially de-
signed for each graduate student's needs. 
The graduate faculty includes the president, the vice-
president for academic affairs, the dean and associate 
deans of the Graduate College, deans and associate 
deans of the other six colleges, the dean of library 
services and the directors and associate directors of re-
search institutes as full members. Executive officers of 
departments and members of the faculty may be elected 
to associate or full membership in recognition of ac-
complishments in their respective disciplines. 
Graduate study was offered almost as soon as the 
University was founded, and the first graduate degree 
was conferred in 1877. Experimentation and research 
also started early, first in agriculture and shortly 
thereafter in home economics, engineering, science, 
and veterinary medicine. In 1913, a distinct graduate 
faculty was organized and an executive graduate com-
mittee appointed. In 1915, the graduate faculty held its 
first meeting and in 1916 it granted the first degree, 
Doctor of Philosophy. 
Graduate education is vital to the quality of universi-
ty teaching. The creative efforts of graduate faculty 
members and graduate students result in knowledge 
necessary to help society solve problems in educa-
tional, scientific, technological, and socio-economic 
areas. The graduate college encourages educational ex-
change and contact with undergraduate areas of the 
University to promote improved teaching on both the 
undergraduate and graduate level. A part of this ex-
change is accomplished by books and technical articles 
which are made possible by graduate research. 
The degrees Master of Arts, Master of Science, and 
Doctor of Philosophy are research oriented, although in 
certain fields the Master of Arts and the Master of 
Science degrees are also available without thesis. For 
those persons interested in advanced study directed 
more particularly toward meeting vocational or pro-
fessional objectives, the degrees Master of Architecture, 
Master of Education, Master of Engineering, and Master 
of Landscape Architecture are offered. 
Graduate Appointments 
Graduate assistantships, industrial fellowships, and 
certain special research grants have been established at 
Iowa State University for the encouragement of 
graduate work and the promotion of research. Such ap-
pointments and research opportunities are available 
through the various departments of instruction, the 
Agriculture and Home Economics Experiment Station, 
the Engineering Research Institute, the Home 
Economics Research Institute, the Sciences . and 
Humanities Research Institute, the Statistical 
Laboratory, the Computation Center, the Energy and 
Mineral Resources Research Institute, the Veterinary 
Medical Research Institute, and the Office of the Vice 
President for Research. 
A graduate assistantship permits the holder to enroll 
for two-thirds of a full schedule, or 11 credits per 
quarter. Recipients of these assistantships are assessed 
fees at resident rates. A graduate assistant is expected · 
to give half-time service to the teaching or research pro-
jects of his department. These appointments are open 
to students who have graduated from approved colleges 
in the highest quartile of their respective classes and 
who present the requisite undergraduate or graduate 
preparation. Students registered on a restricted or non-
degree basis and those placed on academic probation 
are not eligible for assistantship appointment. Further 
information may be obtained by writing to the depart-
ment head concerned. 
Fellowships and traineeships supported by the Na-
tional Science Foundation, the Public Health Service, 
and other agencies of the federal government are of-
fered. Applicants for these awards must present 
evidence of superior scholarship. Further information 
may be secured by writing to the dean of the Graduate 
College. 
The satisfactory completion of one appointment, plus 
satisfactory academic performance, will ordinarily 
make a student eligible for reappointment. 
MASUA Traveling Scholar Program 
As a member of the Mid-America State Universities 
Association, Iowa State University participates in the 
MASUA Traveling Scholar Program. Universities 
cooperating include Iowa State University; University 
of Kansas; Kansas State University; University of Mis-
souri at Columbia, Kansas City, Rolla and St. Louis; 
University of Nebraska; University of Oklahoma; and 
Oklahoma State University. 
The MASUA Traveling Scholar Program is designed 
to provide breadth and depth in the opportunities for 
graduate study offered at MASUA Universities by 
permitting advanced graduate students to study at 
another MASUA University where they may utilize 
unique facilities or specializations. 
Graduate students at MASUA Universities are eligi-
ble to participate in this program for a minimum of one 
term of enrollment. The student's major adviser in-
itiates the proposal for the student's participation by 
contacting the professor at another MASUA University 
where the student wishes to study. The graduate dean 
at each MASUA University involved must concur in 
proposed participation. During the time of participa-
tion the student will register for research or special 
topics credit for the appropriate number of hours and 
pay fees at the home University. Additional informa-
tion concerning the MASUA Traveling Scholar Pro-
gram is available in the Graduate Office. 
Post Doctoral Study 
Opportunities are provided for post doctoral study 
through the extensive research programs of the Universi-
ty. Inquiries should be directed to the appropriate in-
stitute or to the dean of the Graduate College. 
Graduate Study by Members of the Staff 
Any full-time member of the research, instructional, 
or extension staffs of the rank of instructor, associate, or 
junior scientist, subject to the approval of the head of his 
department or section, may carry not more than 5 credits 
of graduate work per quarter, provided such does not in-
terfere with his other duties. This privilege may be ex-
tended to members of the research, instructional, or ex-
tension staffs of the rank of assistant professor upon ap-
proval of the college dean concerned and the dean of the 
Graduate College. 
Staff members holding the rank of professor or as-
sociate professor cannot become candidates for degrees 
from this institution. 
Admission 
Admission to the Graduate College may be granted to a 
graduate of an institution in the United States which is 
accredited by a recognized regional association. For in-
formation concerning graduate study in a particular 
academic discipline, a prospective student is invited to 
correspond with the head of the department in which he 
or she wishes to study. 
1 Application forms are available from the Office of Ad-
missions, 9 Beardshear Hall. These forms, together with 
official transcripts and statement of quartile rank, 
should be forwarded to the Office of Admissions at least 
one month prior to the opening of the quarter when the 
student wishes to matriculate. An application fee of $10 
is charged each applicant formally applying for ad-
mission to the Graduate College. If the undergraduate 
degree is from Iowa State University or if the student is 
applying for nondegree admission, the application fee is 
not required. 
Graduate Record Examination. The Graduate Record 
Examination (GRE) is not a university-wide requirement 
for all applicants. However, some departments require 
or recommend submission of such scores, so the in-
dividual departmental statements appearing later in this 
Catalog should be consulted for this information. 
Full Admission. An applicant who is a graduate of an 
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institution in the United States or of a predominantly 
English-speaking institution in another country, whose 
requirements for the bachelor's degree are substantially 
equivalent to those at Iowa State University, and who 
ranks in the upper one-half of his class, may be admitted 
to the Graduate College, if recommended by the depart-
ment head and approved by the dean of the Graduate . 
College. Admission does not constitute acceptance as a 
candidate for a degree. 
Restricted Admission. An applicant who is a 
graduate of an accredited university in the United 
States, but who does not rank in the upper one-half of 
his class, may be granted restricted admission if such 
consideration seems justified. This will require the re-
commendation by the department head and approval 
by the graduate dean. Restricted admission also may be 
granted to qualified graduates of non-English-speaking 
foreign institutions. 
Transfer from restricted admission to full admission 
requires recommendation of the major professor and 
approval by the graduate dean. 
Nondegree Admission. An applicant who is a 
graduate of an accredited university in the United States 
may be granted nondegree admission when the student 
wishes: (1) to transfer graduate credit earned at Iowa 
State University to other institutions; (2) to enroll oc-
casionally in off-campus graduate courses; or (3) to take 
graduate courses without pursuing an advanced degree. 
Transfer from nondegree admission to full admission 
requires submission of complete academic records, re-
commendation by the department head and the approval 
of the graduate dean, and payment of an application fee 
of $10 for those who do not have an undergraduate 
degree from Iowa State University. 
For those students admitted to the Graduate College 
for nondegree study, no more than 12 hours of graduate 
credit earned under the nondegree option may be ap-
plied if the student later chooses to undertake a degree 
option. The student's advisory committee will recom-
mend which courses, if any, taken on a nondegree basis 
may be included in the program of study. 
Medical Examination. New students will be sent a 
medical examination form with their letter of admission. 
Although a physical examination is not required, it 
would be of great assistance to the Student Health 
Service medical staff in providing care for the student. A 
medical history form is a part of the physical examina-
tion form. Students are required to complete this 
medical history and return the form to the Student 
Health Service, Iowa State University, Ames, Iowa. It is 
also required that results of a tuberculin skin test be re-
ported, and if the reaction is positive, a chest X-ray must 
be taken within one year of admission. 
English Requirement. At the time of admission, the 
student's department recommends his status with regard 
to a qualifying examination in English. Students who 
fall into the following categories are routinely excused 
from examination: (1) any student who has received his 
bachelor's degree no more than two years prior to his en-
trance into Iowa State and either has completed an un-
dergraduate English composition sequence with no 
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grade lower than C or has passed during his under-
graduate career an English examination which tests the 
ability to communicate in writing (similar to the ISU 
English Proficiency Examination), (2) any student who 
has written a master's thesis in the English language 
which has been accepted by an accredited college or 
university. Individual departments may establish more 
stringent requirements and will also decide the necessi-
ty of an English examination where the student's 
transcript does not indicate grade level in English, as in 
the case of P or S grades. 
Students required to take an English qualifying ex-
amination must do so before completing 11 credit hours 
of graduate work at Iowa State University. If a graduate 
student fails the examination, he must take appropriate 
remedial action including the writing of at least one 
practice paper at the Writing Clinic for which the Writ-
ing Clinic staff will provide a critique. Ordinarily, two 
additional examinations are allowed, but each must be 
preceded by remedial action. Examinations beyond 
three will be permitted only upon petition by the depart-
ment head or chairman and approval of the graduate 
dean. 
Foreign Students 
An applicant who is a graduate of a recognized foreign 
institution is subject to the same criteria for admission as 
a graduate from an institution in the U.S. and may be 
recommended for the same admission categories 
described above. 
Graduate students whose native language is not 
English take a special examination administered by the 
Department of English in lieu of the standard qualifying 
examination. 
Foreign students registered on a restricted or non-
degree admission basis and those placed on probation 
are not eligible for assistantship appointment. 
Foreign students are required to carry adequate health 
and accident insurance while in residence. 
Registration 
Planning Graduate Study. Scholastic competence, 
independence and maturity of thought should have 
dominance over other objectives of graduate study. Stu-
dents must accept responsibility for their own education 
and should recognize that excessive emphasis on cours~ 
work will not leave time to explore and master aspects of 
learning which will give them confidence in their own 
judgments. As soon as possible, in conference with the 
head of the department, the student should select a 
major professor and advisory committee and in con-
sultation with them outline a program of study. 
Residence Registration. Classification in courses 
carrying full graduate credit is limited to a maximum of 
15 credits per quarter. The maximum, if part of the work 
is supporting (not for graduate credit), is 16 credits. 
Schedules for graduate assistants are limited to a max-
imum of 11 credits; for full-time staff members, to 5 
credits. 
Graduate students (even though course and residence 
requirements have been met) must register in any 
quarter in which the facilities of the institution or staff 
time are being used, including preparation of thesis or 
dissertation, or preparation for examination. The stu-
dent must be registered during the quarter in which the 
final examination is held. 
Interim Registration. Registration for special work 
between quarters and during certain vacation periods 
cannot exceed 1 credit for each week that the student is 
in residence. 
"In Absentia" Registration. Graduate work by cor-
respondence is not permitted, nor is it accepted in 
transfer. In absentia registration is restricted to thesis 
preparation after completion of research or for research 
under special conditions. The total credit thus obtained 
cannot be used to reduce residence requirements. 
Extension and Off-campus Registration. Many de-
partments offer off-campus classes which are taught by 
members of the university graduate staff. For this 
purpose special arrangements are made for the necessary 
library and laboratory resources so that the classes are 
equivalent to those taught on campus. 
Continuing Registration Policy. Graduate students 
who pass the oral preliminary examination for the Ph.D. 
degree and leave the Ames campus for one or more 
quarters before receiving their degrees must pay the "R" 
fee ($30 per quarter for 1974-75) for maintenance of their 
records each quarter they are absent and are not using 
University facilities or faculty time. This fee must be 
continued each quarter including summer quarter. Stu-
dents who have passed the preliminary oral examination 
and are using University facilities and/or faculty time 
must register each quarter for an appropriate number of 
credit hours and must pay resident or nonresident fees, 
in accordance with their residency status, regardless of 
their being primarily on campus or off campus. 
Auditing. Courses may be audited upon recommenda-
tion of the student's major professor. Each audited 
course will reduce the permitted credit load by one, but 
fees will be assessed on the basis of catalog credit. 
Graduate Courses Taken by Seniors. Certain 
graduate level courses listed in the General Catalog may 
be taken for graduate credit by undergraduate seniors. If 
a student is admitted for graduate study at Iowa State 
University, the advisory committee at the time the pro-
gram of study is submitted may request approval from 
the graduate dean that up to 12 hours of such credit be 
applied toward meeting advanced degree requirements. 
Credits earned in these courses must be in addition to 
those used to meet requirements for the bachelor's 
degree. 
Special Regulations for Students in Veterinary 
Medicine. Specially qualified advanced students in 
Veterinary Medicine may request permission from the 
dean of the College of Veterinary Medicine and the dean 
of the Graduate College to pursue work coincidentally 
toward the degrees Master of Science and Doctor of 
Veterinary Medicine. 
To participate in such a concurrent program, a student 
must be admitted to the Graduate College and an ad-
visory committee must be appointed according to the 
usual procedures. A program of study must be submitted 
to the Graduate College and the College of Veterinary 
Medicine for approval prior to the accumulation of more 
than 12 hours of graduate credit. 
Degree Requirements 
A Graduate Student Handbook is available in the 
Graduate Office. Each new graduate student is urged to 
obtain a copy. 
Probation. To remain in good standing, a student 
must maintain an average of "B'' on all work taken in the 
Graduate College (exclusive of research credits). A stu-
dent may be placed on probation for failure to meet 
scholastic or other requirements. Removal from proba-
tion is accomplished upon specific recommendation 
from the student's major professor to the Graduate 
College. Students will not be admitted to candidacy 
while on probation. Generally registration beyond the 
third quarter will be refused to a student whose quality 
of work is unsatisfactory. 
Time Limit. It is expected that work for the master's 
degree shall be completed within three years or five 
summer quarters. A student beginning a Ph.D. program 
at Iowa State with a master's degree is expected to com-
plete the Ph.D. within four years, while a student begin-
ning a Ph.D. program without the master's degree is ex-
pected to complete the program within five years. In 
some circumstances the student's advisory committee 
may recommend that the Graduate Dean extend these 
degree time limits. Cases in which the student leaves 
Iowa State during his or her graduate career and later re-
turns are dealt with individually by the student's ad-
visory committee and the graduate office. 
Master of Science and Master of Arts 
A student becomes eligible for candidacy after com-
pleting one quarter's work with a "B'' average. General 
requirements for the degree are as follows: 
Appointment of the Student's Advisory Committee. 
Following enrollment in the Graduate College and as 
soon as practicable thereafter, the department head or 
chairman shall recommend to the dean of the Graduate 
College a committee of the graduate faculty to be in 
charge of the student's work. 
This committee shall consist of at least three members 
of the graduate faculty, one of whom must come from a 
different department. At least one of the committee 
should be a full member of the graduate faculty. An as-
sociate member of the graduate faculty may serve as 
major professor for a master's degree candidate. A facul-
ty member holding a joint appointment may not serve as 
an "outside the department" member on a committee if 
the student's major is in either of the departments 
represented in the joint appointment. 
Program of Study. A program of study, developed in 
consultation with the student's committee, should be 
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submitted for approval by the end of the second quarter 
in residence. 
Residence: There is no on-campus residence require-
ment for the master's degree. 
Credits. At least 45 credits of acceptable graduate 
work must be completed, not less than 33 of which must 
be earned from this institution. 
Any transfer of credits from another institution must 
be recommended in the program of study by the stu-
dent's advisory committee. Graduate credit will be ap-
proved for transfer only if it is of "B" grade or better. 
Major. The exact number of credits in a major is not 
prescribed. To obtain the specialization which is con-
sidered essential for an advanced degree, approximately 
two-thirds of the work should be devoted to the major 
field, but this is not necessarily restricted to one depart-
ment. A formal minor may be declared but will require 
approval by the minor department. 
A graduate student may not change from one major to 
another without written permission from the head of the 
department or departments and approval from the dean 
of the Graduate College. 
Foreign Languages. There is no uniform requirement 
for the Graduate College. Please see the departmental 
descriptions in this catalog for details. 
For those departments wishing to utilize them and for 
students interested in transferring a foreign language test 
score elsewhere, the University offers the standardized 
examinations provided by Educational Testing Service. 
For students whose native language is not English, the 
ability to communicate adequately in English (certified 
by the Department of English) may be acceptable as a 
substitution for the reading knowledge of one foreign 
language. This option will apply only when specifically 
recommended by the student's advisory committee. 
The foreign language requirement, where applicable, 
must be met before the quarter in which the student will 
receive the degree. 
Application for Graduation. Application for gradua-
tion must be made by midterm of the quarter preceding 
the quarter in which the student expects to receive the 
degree. This requires the presentation of an approved 
diploma slip to the Office of the Graduate Dean. 
Thesis. A thesis is required in all areas in which the 
M.S. or M.A. is grante'd, except where specific provision 
is made for a nonthesis degree program. Joint authorship 
is not permitted. Copies of the completed thesis must be 
in the hands of the examining committee and the Thesis 
Office for approval two weeks prior to the date fixed for 
the final examination. After the final examination, two 
unbound approved copies of the thesis shall be deposit-
ed with the Thesis Office, University Library. These 
copies of the thesis must be deposited not less than two 
weeks prior to commencement. A charge of $25 will be 
made to cover library costs and title publication in the 
Iowa State Journal of Research. 
The student should consult The Graduate College 
Thesis Manual for instructions about thesis preparation 
and time schedules. 
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Final Examination. After all other requirements 
have been met, the final examination shall be taken on 
all graduate work, including the thesis where applica-
ble. It will be oral, but may be written in part if 
specified by the committee in charge. 
Graduation Approval Slip. This slip is prepared by 
the Office of Student Records about two weeks before 
the end of a quarter. Candidates wishing to secure this 
form at any earlier date should file a request with the 
graduate office at least three days prior to the time the 
form is needed. 
Master of Science and Master 
of Arts-Nonthesis 
In certain departments a nonthesis degree program 
may be undertaken. This will require satisfactory com-
pletion of at least 45 credit hours of acceptable work (not 
including research credit) and satisfactory completion of 
a comprehensive examination. Detailed requirements 
may vary with fields. Reference should be made to the 
departmental descriptions in this catalog. 
Master of Architecture 
For the degree Master of Architecture, a minimum of 
90 credits beyond the degree Bachelor of Arts or a 
minimum 45 credits beyond the degree Bachelor of 
Architecture is required. 
Master of Education 
For the degree Master of Education, a minimum of 52 
credits will be required, provided all credits are in 
graduate level courses. A minimum of 15 credits must be 
earned in course work outside the major. No foreign 
language is required. A field study is written in lieu of 
thesis. 
Master of Engineering 
The academic standards and the general level of at-
tainment are the same for the Master of Engineering and 
Master of Science degrees. Master of Engineering pro-
grams are offered to meet the needs for professionally 
oriented programs on campus, and for off-campus pro-
fessionally oriented programs at locations with adequate 
library and laboratory facilities. 
An appropriate number of credit hours in design, 
laboratory work, computation or independent study is 
required as evidence of individual accomplishment. No 
foreign language is required. 
Of the minimum credit requirement of 45, 33 credits 
must be received from Iowa State University. 
Master of Landscape Architecture 
The degree Master of Landscape Architecture requires 
a minimum of 60 graduate credits and the satisfactory 
completion of a thesis or a terminal project. 
Doctor of Philosophy 
The degree Doctor of Philosophy is strongly research 
oriented. The primary requirements for the degree are: 
(1) high attainment and proficiency of the candidate in 
his chosen field , (2) development of a dissertation which 
is a significant contribution to knowledge and which 
shows independent and creative thought and work, and 
(3) successful passing of detailed examinations over the 
field of the candidate's major work, with a satisfactory 
showing of preparation in related courses. 
Appointment of the Student's Advisory Committee. 
Following enrollment in the Graduate College, and as 
soon as practicable thereafter, the department head or 
chairman shall recommend to the dean of the Graduate 
College a committee of the graduate faculty to be in 
charge of the student's graduate program. This commit-
tee shall consist of at least five members of the graduate 
faculty, three of whom must be full members. At least 
two committee members must be outside the declared 
major or area of specialization, and at least one of these 
must be outside the major department. A faculty 
member holding a joint appointment may not serve as an 
"outside the department" member on a committee if the 
student's major is in either of the departments represent-
ed in the joint appointment. An associate member of the 
graduate faculty may not serve as a major professor of a 
doctoral program but may serve as a co-chairman. 
Program of Study. A program of study should be de-
veloped by the student in consultation with his or her 
committee. This should be submitted for approval by the 
end of the third quarter in residence. 
Residence: A minimum of 108 graduate credits must 
be earned for a Ph.D. degree. At least 54 credits includ-
ing all dissertation research credits must be earned in re-
sidence at Iowa State University. Any transfer of 
graduate credit from another institution must be recom-
mended in the program of study by the student's ad-
visory committee. Transfer of graduate credit will be ap-
proved only if it is of "B" grade or better. 
At least 36 credits must be earned during three con-
secutive quarters whHe in residence at the University. 
Major and Minor. A major is the area of study or 
academic concentration in which a student chooses to 
qualify for the award of a graduate degree. Majors are 
listed for departments and interdepartmental programs 
in the Courses and Programs section of the catalog. 
To avoid overspecialization, a significant body of 
pertinent course work must be taken outside of the major 
field. The work outside the major field should amount to 
approximately 18 hours of applicable graduate credit as 
required by the student's committee. 
Courses for minor credit are listed by departments or 
interdepartmental programs. (See Courses and Pro-
grams.) Formal minors may be declared, in which case 
the student must meet certain minimum requirements 
established by the department administering the minor. 
Foreign Languages. There are no uniform require-
ments for the Graduate College. Please see the de-
partmental descriptions in this catalog for details. 
For those departments wishing to use them and for 
students interested in transferring a foreign language test 
score elsewhere, the University offers the standardized 
examinations provided by the Educational Testing 
Service. 
For students whose native language is not English, the 
ability to communicate adequately in English (certified 
by the Department of English) may be acceptable as a 
substitute for the reading knowledge of one foreign 
language. This option will apply only when specifically 
recommended by the student's advisory committee. 
The foreign language requirement, when applicable, 
may be fulfilled at any time, but not less than six months 
prior to the final examination. 
Preliminary Examination. The student must pass 
satisfactorily a preliminary examination before being 
granted advancement to candidacy for the degree. This 
examination is comprehensive and should not be 
restricted only to the content of graduate courses. It 
usually has two parts: a written examination followed by 
an oral examination. The oral examination is mandatory, 
and all members of the student's doctoral committee (or 
approved substitutes) must be present. The preliminary 
examination is usually given before all course work has 
been completed, and must be passed at least six months 
before the final examination. Exceptions to this rule will 
be made only upon special recommendation of the stu-
dent's committee and approval of the graduate dean. 
Diploma Slip. A diploma slip must be filled out and 
returned by midterm of the quarter preceding the quarter 
in which the student expects to receive the degree. 
Dissertation. A doctoral dissertation shall be complet-
ed on some topic connected with the major field. To be 
acceptable it must constitute a significant contribution 
to knowledge. Joint authorship is not permitted. 
Copies of the completed dissertation must be in the 
hands of the examining committee and the Thesis Office 
for approval two weeks prior to the date fixed for the 
final examination. After the examination, and at least 
two weeks prior to commencement, two complete and 
approved copies of the dissertation shall be deposited 
with the Thesis Office, University Library. 
At the same time the dissertation is deposited, two 
typewritten copies of an abstract which meet the re-
quirements as set forth in The Graduate College Thesis 
Manual must also be filed with the Thesis Office, 
University Library. A charge of $50 will be made to cov-
er library costs, microfilming of the dissertation, and 
publication of a 600-word abstract in Dissertation 
Abstracts. The abstract should cover the entire disserta-
tion and should not be considered as excluding publica-
tion of a journal article. 
Final Examination. A final examination shall be 
taken after submission of the dissertation and the com-
pletion of all other work prescribed for the degree. This 
examination shall be oral and may be both written and 
oral if specified by the student's committee. It is in-
tended principally as a defense of the dissertation. 
Graduation Approval Slip. These slips are prepared 
by the Office of Student Records about two weeks prior 
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to the end of a quarter. Candidates wishing to secure this . 
form at any earlier date should file a request with the Of-
fice of the Graduate Dean at least three days prior to the 
time the form is needed. 
Summary of Graduate Degrees, 
Majors, and Areas of 
Specialization* 
AEROSPACE ENGINEERING-
M.S., M. Eng., Ph.D. 
Aerospace Engineering. 
AGRICULTURAL EDUCATION -
M.S., Ph.D. 
Agricultural Education. 
AGRICULTURAL ENGINEERING -
M. Eng., M.S., Ph.D. 
Agricultural Engineering, Agricultural Mechanization (minor). 
AGRONOMY - M.S., Ph.D. 
Agricultural Climatology, Crop Production and Physiology, Plant Breed-
ing, Soil Chemistry, Soil Fertility, Soil Management, Soil Microbiology and 
Biochemistry, Soil Morphology and Genesis, Soil _Physics. 
ANIMAL ECOLOGY - MS., Ph.D. 
Fisheries Biology, Fisheries Biology (Animal Behavior), Fisheries Biology 
(Ecology), Fisheries Biology (Limnology), Fisheries Biology (Taxonomy), 
Wildlife Biology, Wildlife Biology (Animal Behavior), Wildlife Biology 
(Ecology), Wildlife Biology (Taxonomy). 
ANIMAL SCIENCE - M.S., Ph.D. 
Animal Science *(M.C.D.B.), Animal Breeding, Animal Nutrition, Animal 
Production (M.S. , non-thesis), Meat Science, Muscle Biology, Nutritional 
Physiology, Physiology of Reproduction, Poultry Nutrition, Poultry 
Products Technology. 
ANTHROPOLOGY (See Sociology) 
APPLIED ART - M.A. 
Applied Art (Advertising Design), Applied Art (Art Education), Applied 
Art (Craft Design), Applied Art (Interior Design). 
ARCHITECTURE - M. Arch. 
Architecture, *Housing (interdepartmental minor), *Energy Systems 
Engineering (interdepartmental minor). 
*Areas of specialization are shown in parenthesis. 
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BACTERIOLOGY - M.S. 
Bacteriology, Bacteriology (Applied), Bacteriology (Food), Bacteriology 
(*lmrnunobiology), Bacteriology (Immunology), Bacteriology (M.C.D.B.), 
Bacteriology (Medical), Bacteriology (Microbial Ecology), Bacteriology 
(Microbial Genetics) , Bacteriology (Morphology), Bacteriology (Physiology), 
Bacteriology (Systematics), Bacteriology (Virology). 
BIOCHEMISTRY AND BIOPHYSICS -
M.S., Ph.D. 
Biochemistry, Biophysics, Biochemistry and Biophysics. 
BIOMEDICAL ENGINEERING -
M.S., Ph.D. 
Biomedical Engineering. 
BOT ANY AND PLANT PATHOLOGY -
M.S. 
Botany, Botany (Aquatic Plant Biology), Botany (Cytology), Botany 
(Ecology), Botany (Economic Botany), Botany (M.C.D.B.), Botany 
(Morphology), Botany (Mycology), Botany (Physiology), Botany (Tax-
onomy). 
CERAMIC ENGINEERING -
M. Eng., M.S., Ph.D. 
Ceramic Engineering. 
CHEMICAL ENGINEERING AND NUCLEAR 
ENGINEERING - M. Eng., M.S., Ph.D. 
Chemical Engineering, Nuclear Engineering. 
CHEMISTRY - M.S., Ph.D. 
Analytical Chemistry, Chemistry (M.S.), Inorganic Chemistry, Organic 
Chemistry, Physical Chemistry. 
CHILD DEVELOP!vfENT - M.S., Ph.D. 
Child Development 
CIVIL ENGINEERING - M.S., Ph.D. 
Civil Engineering (M.S.), Geodesy and Photograrnrnetry (M.S.) , 
Municipal Engineering (M.S.), Sanitary Engineering, Soil Engineering, 
Structural Engineering, Transportation Engineering. 
COMPUTER SCIENCE - M.S., Ph.D. 
Computer Science. 
EARTH SCIENCE - M.S., Ph.D. 
F.arth Science, Geology, Meteorology, *Water Resources. 
ECONOMICS - M.S., Ph.D. 
Agricultural Economics, Economics. 
EDUCATION (See Professional Studies) 
ELECTRICAL ENGINEERING -
M. Eng., M.S., Ph.D. 
Electrical Engineering. 
ENGINEERING SCIENCE 
AND !vfECHANICS - M. Eng., M.S., Ph.D. 
Engineering Mechanics, Engineering Science (minor only). 
ENERGY SYSTEMS ENGINEERING 
(minor only) 
ENGLISH - M.A. 
English. 
ENTOMOLOGY - M.S., Ph.D. 
Entomology, Entomology (Behavior), Entomology (Biological Control), En-
tomology (Ecology), Entomology (Economic Entomology), Entomology 
(Medical Entomology), Entomology (Morphology), Entomology (Pathology), 
Entomology (Pest Management), Entomology (Physiology), Entomology 
(Systematics), Entomology (Insecticide Toxicology). 
FAMILY ENVIRON!vfENT -
M.S., Ph.D. (co-major) 
Family Environment. 
FOOD AND NUTRITION - M.S., Ph.D. 
Food and Nutrition (M.S.), Food Science, Nutrition. 
FOOD TECHNOLOGY - M.S., Ph.D. 
Food Technology, Food Technology (Bacteriology), Food Technology 
(Dairy Microbiology), Food Technology (Biochemistry), Meat Science (co-
major). 
FORESTRY - M.S., Ph.D. 
Forestry, Forestry (Administration and Management) (M.S.), Forestry 
(Biology) (MS.), Forestry (Biometry), Forestry (Economics and Marketing) 
(M.S.), Forestry (Wood Science), Forestry (Economics), Forestry (Biology-
Wood Science). 
GENERAL GRADUATE STUDIES-
(Interdepartmental Master's Program)-
M.S., M.A. 
General Graduate Studies (Arts and Humanities), General Graduate , 
Studies (Biological Sciences), General Graduate Studies (Physical ' 
Sciences), General Graduate Studies (Social Sciences). 
GENETICS - M.S., Ph.D. 
Genetics, *M.C.D.B., *Imrnunobiology. 
HISTORY - M.S., Ph.D. 
History, History of Sciences and Technology. 
HOME ECONOMICS EDUCATION -
M.S., Ph.D. 
Home Economics Education. 
HORTICULTURE - M.S., Ph.D. 
Horticulture. 
IMMUNOBIOLOGY 
(Interdepartmental Program)-M.S., Ph.D. 
Imrnunobiology. 
INDUSTRIAL EDUCATION -
M. Ed., M.S., Ph.D. 
Industrial Education, Industrial Education (Industrial Arts), Industrial 
Education (Industrial Vocational-Technical Education). 
INDUSTRIAL ENGINEERING -
M. Eng., M.S., Ph.D. 
Engineering Valuation, Industrial Engineering (M Eng., M.S.) , Industrial 
Engineering (Operations Research) (co-major, M.S. only). 
INDUSTRIAL RELATIONS 
(Interdepartmental Program) - M.S. 
Industrial Relations. 
INSTITUTION MANAGEMENT -
M.S., Ph.D. (co-major). 
Institution Management. 
JOURNALISM AND MASS 
COMMl!NICA TION - M.S. 
Journalism and Mass Communications. 
LANDSCAPE ARCHITECTURE -
M.L.A., M.S. 
Landscape Architecture, Town and Regional Planning (M.S.). 
MATHEMATICS - M.S., Ph.D. 
Applied Mathematics, Mathematics. 
MECHANICAL ENGINEERING -
M.S., Ph.D. 
Mechanical Engineering. 
METALLURGY - M.S., Ph.D. 
Metallurgy, Metallurgy (Chemical Metallurgy), Metallurgy (Mechanical 
Metallurgy), Metallurgy (Physical Metallurgy). 
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MOLECULAR, CELLULAR, AND 
DEVELOPMENTAL BIOLOGY (M.C.D.B.) 
(Interdepartmental Program) - M.S., Ph.D. 
Molecular, Cellular and Developmental Biology. 
NUCLEAR ENGINEERING (See Chemical 
Engineering and Nuclear Engineering). 
PHYSICS - M.S. Ph.D. 
Astrophysics, Elementary Particle Physics, Nuclear Physics, Physics, 
Solid State Physics. 
POLITICAL SCIENCE - M.A. 
Political Science, Political Science (Public Administration). 
PROFESSIONAL STUDIES - M. Ed., M.S. 
Education, Education (Adult and Extension Education), Education 
(Educational Administration), Education (Guidance and Counseling), 
Education (Curriculum and Instructional Media), Education (Elementary 
Education), Education (Higher Education), Education (Learning Dis-
abilities), Education (History, Philosophy and Comparative Education), 
Education (Physical Education), Education (Research and Evaluation). 
PSYCHOLOGY - M.S., Ph.D. 
Psychology, Psychology (School Psychology, M.S. only). 
SOCIOLOGY AND ANTHROPOLOGY -
M.S., Ph.D. 
Rural Sociology, Sociology, Sociology (Anthropology). 
STATISTICS-M.S., Ph.D. 
Statistics, Statistics (Applied Statistics), Statistics (Experimental Design), 
Statistics (General Methods), Statistics (Operations Research) (co-major, 
M.S. only), Statistics (Probability), Statistics (Statistical Computing), 
Statistics (General Theory), Statistics (Survey Sampling). 
TECHNOLOGY AND SOCIAL CHANGE 
(interdepartmental minor). 
TEXTILES AND CLOTHING - M.S. 
Textiles and Clothing. 
URBAN PLANNING 
(See Landscape Architecture). 
VETERINARY ANATOMY, 
PHARMACOLOGY AND PHYSIOLOGY -
M.S., Ph.D. 
Veterinary Anatomy, Physiology, Physiology (Pharmacology). 
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VETERINARY CLINICAL SCIENCES 
M.S. 
Veterinary Clinical Science, Veterinary Clinical Science (radiology), 
Veterinary Clinical Science (reproductive diseases) , Veterinary Clinical 
Science (surgery), Veterinary Clinical Science (Veterinary Medicine). 
VETERINARY MICROBIOLOGY AND 
PREVENTIVE MEDICINE - M.S., Ph.D. 
Veterinary Microbiology, Veterinary Preventive Medicine (M.S.). 
VETERINARY PATHOLOGY - M.S., Ph.D. 
Veterinary Pathology, Veterinary Pathology (Parasitology), Veterinary 
Pathology (Toxicology). 
WATER RESOURCES 
(interdepartmental program) - M.S. , Ph.D. 
Water Resources. 
ZOOLOGY - M.S., Ph.D. 
Zoology, Zoology (Animal Behavior), Zoology (F.cology), Zoology (Em-
bryology-Developmental Biology), Zoology (Histology), Zoology (Lim-
nology). Zoology (Parasitology), Zoology (Physiology). Zoology 
(Protozoology). 
Interdepartmental Programs and 
Cooperating Departments 
BIOMEDICAL ENGINEERING - College of 
Engineering; College of Veterinary Medicine 
HOUSING (interdepartmental minor) 
Architecture, Applied Art, Family Environment, Landscape Architecture. 
INDUSTRIAL RELATIONS 
Economics, Industrial Engineering, Political Science, Psychology, 
Sociology. 
IMMUNOBIOLOGY 
Agronomy, Animal Science, Bacteriology, Biochemistry and Biophysics, 
Entomology, Food and Nutrition, Genetics, Horticulture, Veterinary 
Clinical Sciences, Veterinary Microbiology and Preventive Medicine, 
Veterinary Pathology, Zoology and Entomology, 
MOLECULAR, CELLULAR AND 
DEVELOPMENT AL BIOLOGY 
Agronomy, Animal Science, Bacteriology, Biochemistry and Biophysics, 
Botany and Plant Pathology, Entomology, Food and Nutrition, Food 
Technology, Genetics, Veterinary Anatomy, Zoology. 
ENERGY SYSTEMS ENGINEERING 
(interdepartmental minor) 
Aerospace Engineering, Agricultural Engineering, Architecture, Ceramic 
Engineering, Chemical Engineering and Nuclear Engineering, Civil 
Engineering, Electrical Engineering, Engineering Science and Mechanics, 
Industrial Engineering, Mechanical Engineering, Metallurgy. 
TECHNOLOGY AND SOCIAL CHANGE 
(interdepartmental minor) 
Aerospace Engineering, Agricultural Engineering, Agronomy, Chemical 
Engineering and Nuclear Engineering, Ceramic Engineering, Civil Engineer-
ing, Computer Science, Economics, Electrical Engineering, English, Family 
Environment, Food and Nutrition, History, Industrial Engineering, 
Mechanical Engineering, Physics, Philosophy, Political Science, Sociology, 
Textiles and Clothing. 
WATER RESOURCES 
Agricultural Engineering, Agronomy, Animal Ecology, Bacteriology, 
Botany and Plant Pathology, Chemical Engineering and Nuclear Engineer-
ing, Civil Engineering, Earth Science, Economics, Family Environment, 
Engineering, Food and Nutrition, Food Technology, Forestry, Horticulture, 
Zoology. 
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Courses and Programs 
Definition of a Credit 
The value of each course is stated in quarter credits. 
A one-credit course requires one recitation involving 
two hours of preparation or one three-hour laboratory 
period or other combination of teacher-student contact 
and outside preparation involving a total of three clock 
hours per week for 11 weeks. The abbreviation "Cr. R." 
in a course description indicates that the course is re-
quired but no credit is given. 
Course Numbers 
The courses in each department are numbered from 1 
to 699, according to the following groups: 
1- 99--Courses not carrying credit toward a 
bachelor's degree. 
100-299--Courses primarily for freshman and 
sophomore students. 
300-499--Courses primarily for junior and senior stu-
dents. 
500-599--Courses primarily for graduate students, but 
open to qualified undergraduates. 
600-699--Courses for graduate students only. 
The value of each course is stated in quarter credits. 
After the title of each course are two numbers in paren-
theses. Generally, the first number indicates the 
number of lecture and recitation hours a week and the 
second, the number of laboratory hours per week. 
However, there may be other combinations of teacher-
student contact and outside preparation totaling ap-
proximately three clock hours per week per credit for a 
quarter. 
Within each course description may be found one or 
more of the following letters: F. W. S. SS., indicating 
which of the four quarters-fall, winter, spring, sum-
mer session---of the academic year the course is of-
fered. "Alt." is the abbreviation for alternate. "Alt. W., 
offered 1976" identifies courses to be available during 
winter quarter of the 1975-76 academic year. The ab-
breviation "Yr." is used to designate a sequence of three 
courses taught fall, winter, and spring, respectively. If 
there is sufficient demand, courses may be offered 
more frequently than announced. 
Course Prerequisite 
A statement to indicate the background in a subject 
matter field or the academic maturity suggested so that 
a student can be ready to undertake the course. Specific 
courses as prerequisites are usually listed but it is un-
derstood the equivalent preparation is satisfactory. It is 
the instructor's prerogative to waive prerequisites at 
any time in courses for which he is responsible. Thus, 
permission of instructor is understood to be an 
alternate to other prerequisites in all courses. 
Graduate Major 
A major in the Graduate College is the area of 
academic professional concentration, approved by the 
Board of Regents, in which the student chooses to 
qualify for the award of a graduate degree. 
Graduate Area of Specialization 
Areas of specialization are indicated in the graduate 
statements of some departments. This is a sub-division 
of a major in which a strong graduate level program is 
available. When approved by the Graduate College, 
such areas of specialization are shown parenthetically 
after the major on official records and transcripts. 
Interdepartmental Programs 
Interdepartmental programs are available at both 
graduate and undergraduate levels. An interdepartmen-
tal program is an administrative structure usually not 
functioning as a department, ordinarily headed by an 
advisory committee, and offering a degree with 
major(s) in that subject area. Interdepartmental pro-
grams have been officially approved and may offer 
courses. 
Aerospace Engineering 
R.F. Brodsky, Head of Department 
Professors: Ernest W. Anderson, Hsu, Iversen, Millett, 
Peterson, Wilson. 
Associate Professors: Dale A. Anderson, Hermann, 
McDaniel, Pierson, Stuve, Tannehill. 
Assistant Professors: James, Lunde, Seversike. 
Instructor: Martin. 
Undergraduate Study 
For undergraduate curriculum in aerospace engineer-
ing leading to the degree Bachelor of Science, see 
College of Engineering, Curricula. 
The aerospace engineer is primarily concerned with 
the design, analysis, testing, and over-all operation of 
vehicles which operate in an atmosphere, a fluid 
medium, or free space as well as on the water and land 
surfaces. The curriculum is designed to provide the 
student with an education in the fundamental prin-
ciples of aerodynamics, flight mechanics, propulsion, 
structural mechanics, controls, design, testing, space, 
and hydrospace technology. Programs of study are 
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available to the student that lead either to a general 
systems background in these topics or to specialization 
in any of the above mentioned areas, flight safety, 
manned and unmanned space-flight, surface 
transportation, and nontraditional aerospace applica-
tions, such as atmospheric science, storm phenomena, 
and the aerodynamics of buildings. A wide variety of 
opportunities await the aerospace engineering graduate 
in research, development, design, production, sales, 
and management in the aerospace industry, and in 
many related industries in which fluid flow, control, 
and transportation problems play a major role. 
A cooperative education program in aerospace 
engineering is available in conjunction with several in-
dustries and governmental concerns. The usual four-
year curriculum is extended over a five-year span to 
permit alternate industrial experience periods and 
academic periods. This arrangement offers valuable 
practical experience and financial assistance during the 
college years. See College of Engineering, Cooperative 
Programs. 
Graduate Study 
The department offers work for the degrees Master of 
Engineering, Master of Science, and Doctor of 
Philosophy with major in aerospace engineering, and 
minor work to students taking major work in other de-
partments. For all graduate degrees, it is possible to 
establish a co-major program with another graduate 
degree granting department. Within the aerospace de-
partment work is available in the following areas: com-
putational aerodynamics, optimization, atmospheric 
and tornado sciences, control systems, atmospheric and 
space flight mechanics, structural analysis, 
gasdynamics, turbulence/noise, and swirling flow. 
The major work for the degrees Master of Science 
and Doctor of Philosophy requires an acceptable thesis 
in addition to the course work. For the degree Master of 
Engineering, a comprehensive paper or suitable project 
as evidence of independent accomplishment is re-
quired. Appropriate credit is allotted for this require-
ment. 
There is no foreign language requirement for the 
degrees Master of Engineering, Master of Science, or 
Doctor of Philosophy. 
Minor work for aerospace engineering majors is 
usually selected from mathematics, physics, electrical 
engineering, engineering mechanics, mechanical 
engineering, and meteorology. 
The normal prerequisite to major graduate work in 
aerospace engineering is the completion of a cur-
riculum substantially equivalent to that required of 
aerospace engineering students at this university. 
However, because of the diversity of interests within 
the graduate programs in aerospace engineering, a stu-
dent whose prior undergraduate or graduate education 
has been in allied engineering and/or scientific fields 
may also qualify. In such cases, it may be necessary for 
the student to take additional work to provide the 
requisite background in a chosen area of interest. A 
prospective graduate student is urged to specify the 
degree program and the specific field(s) of interest on 
the application for admission. 
Courses normally will be offered as stated in the 
course description. Where no specific time of offering 
is stated, the course may be offered during any quarter 
provided there is sufficient demand. 
The department also participates in the in-
terdepartmental programs: Energy Systems Engineer-
ing, and Technology and Social Change. (See Index). 
Open to graduate students for minor credit only: 309, 
320, 321, 343, 344, 352, 411, 413, 415, 419, 420, 421, 
431, 432, 433, 441, 442, 443, 445, 446, 451, 451L, 452, 
453, 455,456, 461, 462,463,464,480. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R. W. Orientation in the field of 
aerospace engineering. 
240. Introduction to Aerospace Engineering. (1-3) Cr. 2. S. Pre-
requisite: Math 122 or 132, Phys 221. Historical developments in 
aeronautics and astronautics. How certain aviation problems have been 
solved using design principles. 
244. Aerodynamics I. (3-0) Cr. 3. F. Prerequisite: Math 122 or 132, Phys 
221. Fundamentals of aircraft performance, incompressible aerodynamics, 
and the concepts of mass, momentum, and energy. 
245. Aerodynamics Il. (3-0) Cr. 3. W. Prerequisite: 244, Aircraft and 
wing nomenclature. Nature and theory of aircraft forces and moments. In-
troduction to viscous and compressibility effects. 
246. Performance of Aerospace Vehicles. (3-0) Cr. 3. S. Prerequisite: 
245. Performance of aerospace vehicles. 
271 . Aerospace Laboratory. (0-6) Cr. 2. F. Prerequisite: Credit or pre-
classification in 244. Practical application of aerospace principles and con-
cepts through laboratory experiments. 
272. Aerospace Laboratory. (0-3) Cr. 1. W. Prerequisite: Credit or pre-
classification in 245. Practical application of aerospace principles and con-
cepts through laboratory experiments. 
273. Aerospace Laboratory. (0-3) Cr. 1. S. Prerequisite: Credit or 
classification in 246. Practical application of aerospace principles and con-
cepts through laboratory experiments. 
298, 398, 498. Cooperative Education. Cr. : Required of all cooperative 
students. Prerequisite: Permission of department head. 298: Work periods 
for students with sophomore standing in a regularly established program. 
398: Work periods for juniors. 498: Work periods for seniors. Students 
must register for these courses prior to commencing each work period. 
300. Inspection Trip. Cr. R; S. Prerequisite: Junior aerospace engineer-
ing classification. Inspection trip to aerospace industrial and government 
facilities . 
309. Reaction Propulsion I. (3-0) Cr. 3. W. Prerequisite: M.E. 321. One-
dimensional gas-dynamics and applications to nozzles, ducts, and dif-
fusers . 
320, 321. Flight Structures Analysis I, II. (3-0) Cr. 3 each. 320: W. ; 
321: S. Prerequisite: 320. E M 325, Met 231; 321: 320. Determination of 
flight loads. Material selection for flight applications. Theory of common 
methods utilized in the analysis of aircraft, missile, and spacecraft struc-
tures. General knowledge of flight vehicle design and methodology. 
340. Introduction to Aerodynamics. (3-0) Cr. 3. W. Prerequisite: Math 
223 or 233. Aerodynamics of flight vehicles. For nonaerospace engineering 
majors. 
343. Stability and Control I. (3-0) Cr. 3. F. Prerequisite: 246, Math 321, 
E M 345. Static stability and control of flight vehicles. Rigid body equa-
tions of motion. 
344. Stability and Control II. (3-0) Cr. 3. W. Prerequisite: 343, EM 346. 
Dynamic stability and control of flight vehicles. 
345. Science of Flight. (3-0) Cr. 3. Prerequisite: Phys 221. A concise ex-
planation of the aerodynamics, performance, stability and control, and 
handling qualities of an aircraft. The course is intended for non-
engineering majors. 
352. Flight Mechanics I. (3-0) Cr. 3. S. Prerequisite: Math 321, EM 345. 
Introduction to astrodynarnics, launch vehicle trajectories, Keplerian mo-
tion, coordinate systems, and atmospheric entry. 
371, 372, 373. Aerospace Laboratory. (0-6) Cr. 2 each. F.W.S. Pre-
requisite: 371: 246; 372: Credit or classification in 320, 344; 373: Credit or 
classification in 309, 321. Practical application of aerospace principles and 
concepts through laboratory experiments. 
411. Reaction Propulsion Il. (3-0) Cr. 3. S. Prerequisite: 309. Turbofan, 
turbojet, turboprop, ramjet, and rocket propulsion system principles. 
413. Reaction Propulsion m. (3-0) Cr. 3. W. Prerequisite: 411. Combus-
tion in rocket engines, solid rocket fuels, hardware needs for liquid fuel 
rockets, nuclear and ion propulsion devices. 
415. Reaction Propulsion IV. (3-0) Cr. 3. S. Prerequisite: 413. Exotic 
space propulsion systems. Unsteady performance, dynamics, and control of 
turbo-engines. Blade element theory as applied to propellers and axial flow 
compressors, turbines, and fans. 
419. Remote Sensing: Measurements from Space. (CE 419). (3-0) Cr. 3. 
Prerequisite: Phys 222. Techniques and limits of remote sensing. Principles 
of radar, passive microwave, infrared, visible and ultraviolet imaging, and 
spectrometry with applications in agriculture, ecology, engineering, geo-
graphy, geology, forestry, meteorology, pollution detection, and surveying. 
420, 421. Advanced Flight Structures Analysis and Design I, Il. (3-0) 
Cr. 3 each. 420: F; 421: W. Prerequisite: 420: 321; 421: 420. Selected topics 
in the strength, stability, and deflection analysis of common aircraft, mis-
sile, and spacecraft structures; such as monocoque and semimonocoque, 
thin-skinned pressure vessels and shells, wings, solar panels, columns, hot 
structures, and others. Typical design problems are detailed. 
431. Fundamentals of Flight Controls. (3-0) Cr. 3. F. Prerequisite: 344, 
EE 441. Basic principles of analysis of automatic control systems for flight 
vehicles. 
432. Flight Control Systems. (3-0) Cr. 3. W. Prerequisite: 431 . Applica-
tion of automatic control concepts to the problems associated with the con-
trol of aerospace vehicles. 
433. Flight Systems Testing. (0-6) Cr. 3. S. Prerequisite: 432. Applica-
tion of instrumentation to flight systems. Reduction and analysis of ex-
perimental data as obtained from aerospace systems. Aircraft. missile, and 
satellite testing. 
441. Aerodynamic Theory I. (3-0) Cr. 3. S. Prerequisite: 309. Introduc-
tion to classical theory of compressible and incompressible fluids. Shock 
and expansion waves. 
442. Aerodynamic Theory II. (3-0) Cr. 3. F. Prerequisite: 441 . Prin-
ciples of compressible and incompressible flow. Application to airfoils, 
wings, and solids of revolution. 
443. Viscous Aerodynamic Theory. (3-0) Cr. 3. S. Prerequisite: 442. 
Viscous flow theory. Boundary layer. Aerodynamic heating. 
445, 446. Aerospace Vehicle Performance. (3-0) Cr. 3 each. 445: W.; 
446: S. Prerequisite: 445: 344; 446: 445. Introduction to the aerodynamics, 
performance, stability, control, and critical maneuvering characteristics of 
aerospace vehicles such as V/STOL aircraft, helicopters, hovercraft, and 
other short-range transportation vehicles. 
451. Engineering Acoustics. (EM 451, ME 451). See Engineering 
Mechanics. 
451L. Engineering Acoustics Lab. (EM 451L, ME 451L). See Engineer-
ing Mechanics. 
452, 453. Flight Mechanics II and ill. (3-0) Cr. 3 each. 452: F; 453: W. 
Prerequisite: 452: 352; 453: 452. Orbital transfer methods. Lunar and in-
terplanetary trajectories. Orbital perturbations and the many-body problem. 
Spacecraft attitude control. 
455, 456. Introduction to Hydrospace Engineering. (Geo! 455, 456) 
(3-0) Cr. 3 each. W.S. Prerequisite: 455: Math 213, Phys 223; 456: 344, 455. 
Introduction to elementary hydrospace vehicle performance, stability and 
control, and physical oceanography. Application of hydrospace principles 
to motion of vehicles under, on, or above the surface and instrumentation 
for hydrospace research. 
461. Design and Analysis I. (3-0) Cr. 3. F. Prerequisite: Senior 
classification. Concepts of systems design as related to aerospace problems. 
462. Design and Analysis II. (1-6) Cr. 3. W. Prerequisite: 461. Applica-
tion of the principles and methods of analysis and design to the solution of 
aerospace problems. 
463. Design and Analysis ill. (1-6) Cr. 3. S. Prerequisite: 462. Applica-
tion of the principles and methods of analysis and design to the solution of 
aerospace problems. 
464. Spacecraft Systems Design. (3-0) Cr. 3. S. Prerequisite: 462. Fun-
damental principles used in the engineering development of space 
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vehicles. Emphasis on the design considerations and integration of the 
major spacecraft systems: guidance and attitude control, communications, 
electric power, thermal control, payload, and structure. Effects of space en-
vironment and launch on spacecraft design. 
471, 472, 473. Senior Projects. (0-3) Cr. 1 each. F.W.S. Prerequisite: 
471: Credit or classification in 411 , 431 , 441; 472: 471 ; 473: 472. Develop-
ment of aerospace principles and concepts through individual projects. 
480. Fundamentals of Aeroelasticity. (3-0) Cr. 3. S. Prerequisite: 420, E 
M 444. Application of vibration theory and matrix analysis to elastic struc-
tures; eigenvalue solutions of boundary value problems. Introduction to 
aeroelasticity and flutter. 
490. Independent Study. Arr. Cr. 1 to 6. Prerequisite: 344. 
A. Aero and/or Gasdynarnics. 
B. Propulsion. 
C. Stress Analysis. 
D. Flight Mechanics. 
E. Flight and Space Systems. 
F. Hydrospace. 
G. Aeroelasticity. 
H. Honors. 
I. Design. 
J. Hypersonic Testing. 
K. Model Towing Basin Testing. 
L. Satellite Measurement Techniques. 
491, 492, 493. Aerospace Seminar. (1-0) Cr. R Yr. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
524. Thermodynamics of Compressible Flow Il. (M E 524) See 
Mechanical Engineering. 
531, 532. Automatic Controls for Flight Vehicles. (3-0) Cr. 3 each. Alt. 
yr. as arr. Prerequisite: 431 . Theory of the automatic control of flight 
vehicles. Spacecraft attitude control. Control of flexible vehicles. Optimal 
controls. Adaptive controls. 
541, 542, 543. Advanced Aerodynamics. (ME 541 , 542, 543) (3-0) Cr. 
3 each. Yr. Prerequisite: 441. Classical flow theory, compressible fluid 
theories, shock wave studies, and applications to aerodynamic shapes. 
544. Advanced Aerodynamics. (3-0) Cr. 3. F. Prerequisite: 543. Ap-
plications of classical flow theory, compressible fluid theories, and shock 
wave studies to aerodynamic shapes. 
545. Flight Propulsion Systems. (ME 545) See Mechanical Engineering. 
546, 547. Computational Fluid Mechanics and Heat Transfer. (ME 
546, 547). (3-0) Cr. 3 each. W.S. Prerequisite: E M 571 or Aer E 541. 546: 
Introduction to finite difference methods used in modern engineering. 
Solution of example problems in fluid mechanics and heat transfer. 547: 
Application of computational methods to current problems in fluid 
mechanics and heat transfer. 
549. Experimental Gas Dynamics and Shock Tube Theory. (ME 549) 
See Mechanical Engineering. 
550, 551. Flight Mechanics I, II. (3-0) Cr. 3 each. F.W. Prerequisite: 
344, 352. General equations of motion of flight vehicles. Coordinate 
systems and time keeping. Keplerian motion and orbit determination 
methods. Launch trajectories. Atmospheric flight dynamics of a rigid 
airframe using linearized small disturbance equations. 
552. Abnospheric Flight Mechanics. (3-0) Cr. 3. S. Prerequisite: 551. 
Use of energy methods and optimization in the performance analysis of 
high performance, supersonic, and hypersonic vehicles. Stability and con-
trol analysis of rigid and flexible aircraft. 
553. Entry Dynamics. (3-0) Cr. 3. S. Prerequisite: 551. Atmospheric en-
try and entry dynamics of missiles and space vehicles. 
561. Airframe Design and Analysis I. (3-3) Cr. 4. F. Prerequisite: 420. 
Numerical and approximate methods utilized in the static and dynamic de-
sign and analysis of typical airframes. Theory and applications to design 
problems of aircraft, missiles, and spacecraft. Structural dynamics prob-
lems will be emphasized. 
562. Airframe Design and Analysis II. (3-0) Cr. 3. W. Prerequisites: 
561, EM 444. The application of transfer matrix techniques to the analysis 
of various types of aerospace structures under static, dynamic, and buck-
ling loadings. 
571 . Environmental Aerodynamics. (3-0) Cr. 3. Prerequisite: 441. 
Survey of atmospheric turbulence, turbulent diffusion, and velocity profile 
within the atmospheric boundary layer with emphasis on modeling by 
means of the environmental wind tunnel. 
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575. Tornado Fluid Dynamics. (3-0) Cr. 3. Prerequisite: 441. 
Theoretical treatment of the formation of atmospheric vortices such as dust 
devils, tornadoes, and hurricanes. Interaction of an atmospheric vortex 
with the earth's boundary layer. Modeling of tornado suction mechanism 
and ground structure damage. Tornado detection and modification. 
590. Special Topics. Cr. 1 to 5. 
A. Aero and/or Gasdynamics. 
B. Propulsion. 
C. Stress Analysis. 
D. Flight Mechanics. 
E. Flight and Space Systems. 
F. Magnetofluiddynamics. 
G. Hydrospace. 
H. Viscous Aerodynamics. 
I. Design. 
J. Hypersonic Testing. 
K. Model Towing Basin Testing. 
L. Hypervelocity Testing. 
M. Computational Aerodynamics. 
N. Severe Storm Technology. 
599. Independent Study. Cr. var. Prerequisite: Graduate classification. 
Independent study projects for nonthesis master's degree candidates. 
Courses for Graduate Students, major or minor 
610, 611. Aeroelasticity. (3-0) Cr. 3 each. Alt. yr. as arr. Prerequisite: 
644, E M 444. Interaction of aerodynamic, elastic, and inertial forces and 
the influence of this interaction on airplane design. Steady and unsteady 
aeroelastic problems. 
615, 616. Optimization in Aerospace Engineering. (3-0) Cr. 3 each. 
Alt. yr. as arr. Prerequisite: 543, 551. Applications of calculus of variations, 
method of gradients, dynamic programming, and other optimization techni-
ques to problems in aerodynamics, flight mechanics, design, etc. 
617. Optimization in Aerospace Engineering. (3-0) Cr. 3. Alt. yr. as 
arr. Prerequisite: 616. Numerical methods for optimal control of flight 
paths, aircraft structures, and flight control systems. Singular optimal con-
trol problems. Pursuit/evasion differential games. Branched optimal trajec-
tories. Optimal control of distributed parameter systems. 
620. Seminar. (1-0) Cr. 1. 
623, 624. Magnetofluidmechanics and Plasma Dynamics. (M E 623, 
624) (3-0) Cr. 3 each. Alt. yr. as arr. Prerequisite: 542. 623: Electromagnetic 
theory. Motion of charged particle in electromagnetic field. Equations of 
motion for viscous, heat, and electrically conducting fluids of multiple 
species . The Boltzmann equation. 624: Wave motions in 
magnetogasdynamics, electromagnetogasdynamics, and plasma dynamics. 
Engineering problems in magnetohydrodynamics and magneto-
gasdynamics. Ionization, radiation, electrical conductivity, and kinetic 
theory in plasma dynamics. 
628. Radiation Gas Dynamics. (3-0) Cr. 3. Alt. yr. as arr. Prerequisite: 
623. Macroscopic treatment of the radiative energy transfer in gases. 
Conservation equation for radiation gas dynamics. Applications to one 
dimensional flow, normal shock waves, and plane acoustic waves. 
641, 642. Hypersonic Flow Theory. (3-0) Cr. 3 each. Alt. yr. as arr. 
Prerequisite: 543. High Mach number flow theory. Theories of slender, 
blunt-nosed, and slightly blunt-nosed bodies in hypersonic flow. Minimum 
drag bodies. Hypersonic shock wave, small disturbance, and Newtonian 
theories. 
643. Hypersonic Viscous Flows. (3-0) Cr. 3. Alt. yr. as arr. Prerequisite: 
642. Hypersonic boundary layer and viscous flow studies. Applications to 
slender and blunt bodies. 
644. Applied Wing Theory. (3-0) Cr. 3. Alt. yr. as arr. Prerequisite: 541, 
544. Methods of estimating the aerodynamic characteristics of swept and 
unswepi, steady and oscillating wings in subsonic and supersonic flight. 
647, 648, 649. The Dynamics of Real Gases. (3-0) Cr. 3 each. Alt. yr. as 
arr. Prereqwsite: 543, Math 322. Application of real gas theory to flow 
behind a strong shock and in a rocket expansion nozzle. Involves harmonic 
and anharmonic oscillator theory, collisional transition probabilities, vibra-
tional and chemical relaxation, together with their coupling effects at high 
temperatures. 
650. Fluid Mechanics Seminar. (EM 650, ME 650) (1-0 to 3-0) Cr. 1 to 
3 each time taken. F. Prerequisite: Permission of instructor. Special topics 
of current research interest to students and staff of departments concerned. 
651, 652. Mechanics of Space Vehicle Maneuvers. (3-0) Cr. 3 each. 
Alt. yr. as arr. Prerequisite: 551. Vehicle orbital transfers, intercept and ren-
dezvous problems, spacecraft and satellite attitude control using active and 
passive methods, and entry vehicle control. 
690. Advanced Topics. Cr. 1 to 5. 
A. Aero and/or Gasdynamics. 
B. Propulsion. 
C. Stress Analysis. 
D. Flight Mechanics. 
E. Flight and Space Systems. 
F. Magnetofluiddynamics. 
G. Hydrospace. 
H. Viscous Aerodynamics. 
I. Design. 
699. Research. 
Agricultural Business 
For courses in agricultural business, see Economics, 
Courses and Programs. 
Agricultural Education 
Harold R. Crawford, Head of Department 
Professors: Bundy (Emeritus), Hoerner, Holmes, 
Lawrence, McClelland. 
Associate Professors: Kahler, Williams. 
Assistant Professors: Byler, Yoder. 
Instructors: Benson, Carter, Haynes, Hogberg, Leising. 
Undergraduate Study 
For undergraduate curriculum in agricultural educa-
tion leading to the degree Bachelor of Science, see 
College of Agriculture, Curricula. 
The curriculum in agricultural education prepares 
persons for careers as vocational agriculture instruc-
tors, agricultural extension workers, or as educational 
personnel in related agricultural businesses and in-
dustries. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
agricultural education and minor work to students tak-
ing major work in _other departments. Candidates 
pursuing the Master of Science degree may do so by 
completing either a thesis or nonthesis program of 
study. Complete descriptions of these programs are 
available in the department. 
Prerequisite to major graduate work in agricultural 
education is preparation substantially equivalent to the 
completion of the undergraduate curriculum in 
agricultural education offered at Iowa State University 
and adequate proof that the student ranks above 
average in scholastic ability and promise of vocational 
competency. 
A foreign language is not required for the Master of 
Science, or Doctor of Philosophy degree. 
Off-campus courses are offered for professional 
personnel in the field. Three-week courses are offered 
during the summer sessions for vocational agriculture 
and agricultural extension personnel. 
C.ourses Primarily for Undergraduate Students 
110. Orientation in Agricultural Education. (1-0) Cr. R; F. 
111. Introduction to Agricultural Education. (1-0) Cr. 1. W. Review of 
the agricultural teaching profession in secondary and post-secondary 
schools. 
21 lA, 21 lB. Observation and Survey of Program of Education in 
Agriculture. (1-3) A: W.S., Cr. 2; B: F.S., Cr. 1. 211A: Agricultural Educa-
tion. Individual observation and survey of programs in agriculture. Field 
trips. 21 lB: Extension Education. Visitation of central staff departments, 
county programs, and special day activities; observation and discussion of 
extension education programs in agriculture and home economics. Field 
trips. 
290. Special Problems in Agricultural Education. Cr. 1 to 3. 
315. Seminar in Agricultural Education. (1-0) Cr. 1. F.W.S. Pre-
requisite: Junior classification. Satisfactory-fail. 
317. Occupational Experience Programs in Vocational Agriculture. 
A: (3-0) Cr. 3. F.W.S.SSI. Prerequisite: 211A. Planning, organizing, 
coordinating, and evaluating farm and off-farm occupational experience 
programs in agriculture. B: (0-8) Cr. 2. F.W.S.SSI. Prerequisite: Classifica-
tion in 317 A Field experience in an agribusiness center. 
321 . Planning FFA and Summer Programs in Vocational 
Agriculture. (3-0) Cr. 3. F.W.S. Prerequisite: SecEd 305. Analysis and or-
ganization of FFA programs and summer activities in vocational 
agriculture. 
412. Methods of Teaching Vocational Agriculture. (3-2) Cr. 3. F.W.S. 
Prerequisite: 321. Decision-making approach, selection of method, lesson 
planning, and class management. Departments are visited to observe pro-
grams. 
414. Young Farmer and Adult Education in Agriculture. (3-1) Cr. 3. 
F.W.S. Prerequisite: 321. Developing and organizing programs in voca-
tional agriculture for persons employed in farming and off-farm agriculture. 
Departments may be visited to determine best practices. 
417. Observation and Supervised Teaching in Agriculture. 
Prerequisite: 412, 414. A: Cr. 9. F.W.S. Six weeks of supervised teaching in 
public .schools. B: Cr. 1-3. F.W.S.SS. Observation of teaching in public 
schools. 
490. Independent Study in Agricultural Education. Cr. 1 to 3. Pre-
requisite: Admission to teacher education program and junior classifica-
tion. 
A. Secondary School. 
B. Business and Industry. 
C. Post-Secondary. 
D. Extension. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
511. Instructional and Organizational Problems of Beginning 
Teachers of Agricultural Education. (1-2) Cr. 1. Off-campus only. F.W.S. 
Prerequisite: 417 A. Problems in instructional planning and methodology, 
and in organizing the presecondary, secondary, postsecondary, FFA, and 
agricultural experience programs. 
512. Agricultural Education in the Career Developmen! ~· (3-0) 
Cr. 3. Alt. F. S., offered 1976. Prerequisite: 412, 414. Integrating agncultu.ral 
education objectives and program activities into the career development 
process at the elementary, intermediate, secondary, and postsecondary in-
structional levels. 
520. Instructional Techniques and Materials in Agricultural Educa-
tion. (3-0) Cr. 3. W.S. Prerequisite: 412. Innovations and advanced prin-
ciples in teaching methods and instructional plans and materials. Teaching 
decision making, programmed learning, demonstrations, field trips, team 
teaching, reference material selection, development and evaluation of in-
struction. 
521. Leadership Development in Agricultural Education. (3-0) Cr. 3 
Alt. F.S. Prerequisite: 321. Identification of leadership needs of participants 
in agricultural education programs. Principles of leadership development. 
Organization, implementation, and evaluation of individual and group 
leadership programs at presecondary, secondary, and postsecondary levels. 
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538. Post High School Education in Agriculture. (3-0) Cr. 3 Alt. F.S. 
Prerequisite: 414. Problems and needs of young and adult farmers and 
workers in off-farm agriculture, survey techniques, use of advisory coun-
cils, administrative relationship problems, program planning and evalua-
tion. Departments are visited to observe programs and results. 
539. Cooperative Occupational Experience Programs in Agriculture. 
(3-2) Cr. 3. Alt. W.S. Prerequisite: 317A. Organization, implementation, and 
administration of cooperative occupational experienoe programs in 
agriculture. 
540. Implications for Curriculum Development in Agricult_ural 
Education. (3-0) Cr. 3. Alt. F.S.SS. Prerequisites: 321, 412. Analysis of 
manpower needs in agriculture and their impact on agricultural curricula. 
Application of new concepts and educational theory to curriculum plan-
ning in agricultural education. 
590. Special Topics in Agricultural Education. Cr. 1 to 5. Prerequisite: 
Twelve credits in agricultural education. 
593. Workshop in Agricultural Education. Cr. 1 to 5. F.W.S.SS. Pre-
requisite: Twelve credits in agricultural education. 
A. High school vocational agriculture teachers. 
B. Beginning vocational agriculture teachers. 
C. Postsecondary agricultural teachers. 
D. Cooperating teachers. 
C.ourses for Graduate Students, major or minor 
604. Evaluation in Agricultural Education. (3-0) Cr. 3. Alt. F.W. Pre-
requisite: 540. Criteria and procedures for evaluation of programs in 
agricultural education. Selection and construction of evaluation devioes. 
Use of results in program planning and implementation. 
615. Seminar in Agricultural Education. (1-0 to 3-0) Cr. 1 to 3. 
F.W.S.SS. 
617. Professional Development of Teacher Educators in Agricultural 
Education. (1-0) Cr. 1. F.W.S. Prerequisite: Permission of department 
head. Analysis of the roles and activities of teacher educators in 
agricultural education with emphasis on identifying and describing future 
personal roles in higher education. 
620. Research Procedures in Agricultural Education. (3-2) Cr. 3. Alt. 
W.S. Prerequisite: ResEd 552A. Adaptations of experimental and descrip-
tive research methods and designs to research in agricultural education. 
Identification of research priorities in agricultural education, development 
of proposals, and analysis of data. 
630. Philosophy and Policy Making in Agricultural Education. (3-0) 
Cr. 3. Alt. F.S. Prerequisite: 540. Basic philosophic premises in develop-
ment of agricultural education programs at federal, state, and local levels. 
Impact of legislation on state and local policy making. Role of state and 
local advisory groups in policy making. 
699. Research. 
Agricultural Engineering 
Clarence W. Bockhop, Head of Department 
Professors: Beer, Beresford (Emeritus), Buchele, Chari-
ty, Giese, Hazen, Hoerner, Hukill, Hull, Johnson, 
Marley, Morford (Emeritus), Pedersen. 
Associate Professors: Kline, Laflen, Mangold, Melvin, 
Meyer, Roth, Saul, Soderholm, Van Fossen. 
Assistant Professors: Willard Anderson, Ayres, Baker, 
Bern, Bundy, Smith. 
Instructors: Carl Anderson, Boyd, Cole, Huhnke, 
Olson, Preyer, Silletto, Van Ee, Williams. 
Undergraduate Study 
For the undergraduate curriculwn in agricultural 
engineering leading to the degree Bachelor of Science, 
see College of Engineering, Curricula. 
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The curriculum in agricultural engineering provides 
training in the major fields of engineering applications 
to the industry of agriculture. Graduates from the cur-
riculum find employment in agricultural production 
enterprises, in industries which supply goods and 
services to agriculture, and in the state and federal 
agencies responsible for agricultural engineering re-
search, application, and education. 
Employment for agricultural engineers is available in 
many agricultural industries. Professional services 
performed in the farm-equipment industry include 
engineering design, development, manufacturing, pro-
duct education, and sales. Services are rendered to in-
dustries supplying farm building materials and equip-
ment, and in the design, construction, merchandising, 
and contracting of farm buildings. Students may also 
prepare for employment in design, development, con-
struction, sales, and service in the areas of soil erosion 
control, drainage, and irrigation; rural electrification; 
crop processing and storage; and materials handling in 
agriculture. 
The department has cooperative programs 
established for interested and qualified students. The 
four-year curriculum is extended over a five-year 
period and interspersed with work periods at cooperat-
ing organizations. This plan offers valuable practical 
experience and financial assistance during the years in 
college. · 
The department offers an undergraduate curriculum 
in agricultural mechanization, see College of 
Agriculture, Curricula. The agricultural mechanization 
courses are offered for students in the College of 
Agriculture. These courses include areas of agricultural 
mechanics, soil and water management, power and 
machinery, electric power, farm buildings, animal en-
vironment, crop storage and conditioning, and 
agricultural safety. 
Graduate Study 
The department offers work for the degrees Master of 
Science, Master of Engineering, and Doctor of 
Philosophy with major in agricultural engineering and 
minor work to students taking major work in other de-
partments. Minor work is also offered in agricultural 
mechanization for students in the College of 
Agriculture, see Agricultural Mechanization. Within 
the major the student may specialize in soil and water 
resources, field power and machines, materials hand-
ling, crop conditioning and processing, agricultural 
structures and environment, and animal waste manage-
ment. 
Prerequisite to major graduate work is the comple-
tion of an undergraduate curriculum substantially 
equivalent to that required of agricultural engineering 
undergraduate students at this institution. However, 
because of the diversity of interests within the graduate 
programs in Agricultural Engineering, a student may 
qualify for graduate study even though his under-
graduate training has been in a discipline other than 
engineering. Supporting work will be required depend-
ing on the student's background and area of interest. 
A foreign language is not required for the degrees 
Master of Science and Master of Engineering. For the 
degree Doctor of Philosophy the language requirement, 
or a substitute, may be satisfied in one of three ways: 
(1) Demonstrate a communication competence (E.'TS 
score of 600 or 9 credit hours of 200 level) in one 
foreign language approved by the program-of-study 
committee. (2) Demonstrate a proficiency in FORTRAN 
computer language by course work (9 hours above CS 
201) or special examination. (3) Complete a minimum 
of 9 credits of additional course work not directly relat-
ed to the major or minors. These courses are intended 
for the cultural enrichment of the student and are sub-
ject to the approval of the program-of-study committee. 
The department also participates in the in-
terdepartmental minor program in Energy Systems 
Engineering and in the interdepartmental programs in 
Technology and Social Change and Water Resources 
(See Index). 
Open to graduate students for minor graduate credit 
only: 34~ 377, 42~ 425, 43~ 435, 43~ 437, 461, 46~ 
465, 471, 477. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R, W. The field of agricultural 
engineering, its relation to the agricultural industry and to the engineering 
profession. 
101. Agricultural Engineering in Action. (0-3) Cr. 1. S. Application to 
solving problems in Agriculture. Surveying. Field trips. 
230. Agricultural Engineering Concepts I. (3-3) Cr. 4 . F. Prerequisite: 
Credit or classficiation in Math 122 or 132 and Phys 221. Introduction to 
concepts of energy and mass flow. Analysis of the atmospheric environ-
ments. Aspects of agricultural hydrology. Effects of environment on plants, 
animals, and crops. 
231. Agricultural Engineering Concepts II. (3-3) Cr. 4. W. Prerequisite: 
230, credit or classification in Phys 222. Use of electric power in 
agriculture. Principles of grain drying. Engineering analysis of the physical 
and thermal environment for animals. Environmental control for animals. 
232. Agricultural Engineering Concepts Ill (3-3) Cr. 4. S. Prerequisite: 
230, Agron 154. Considerations in soil and water utilization. Analysis of 
the elements of plant environment. Concepts involved with crop produc-
tion, including tillage, seeding, cultivation, and harvesting. 
259. Materials and ~. (0-6) Cr. 3. F. Prerequisite: Chem 142. 
Properties and behavior of metallic and nonmetallic materials. Welding, 
metallurgy, and heat treatment of ferrous and nonferrous metals and alloys. 
298, 398, 498. Cooperative Education. Required of all cooperative stu-
dents. Prerequisite: Permission of department head. 298: Work periods for 
students with sophomore standing in a regularly established program. 398: 
Work periods for juniors. 498. Work periods for seniors. Students must 
register for these courses prior to commencing each work period. 
301, 302, 303. Seminar. (1-0) Cr. R. Yr. Preparation, presentation, and 
discussion of papers on agricultural engineering subjects. 
346. Agricultural Tractor Power. (3-3) Cr. 4. S. Prerequisite: ME 321 . 
Kinematics and dynamics of tractor power application; draw bar, power 
take-off, and traction mechanisms. Thermodynamic principles and con-
struction of the internal combustion engine, fuels and carburetion, ignition. 
Rating and testing of tractors. 
377. Agricultural Structures and Environment (3-3) Cr. 4. W. Pre-
requisite: 231 , EM 324, credit or classification in ME 321. Structural and 
environmental problems in agricultural buildings. Analysis of materials 
used in agricultural buildings. Design of light-framed structures. Environ-
mental control in livestock buildings, product storage, and plant produc-
tion. 
401, 402, 403. Seminar. (1-0) Cr. R. Yr. Preparation, presentation, and 
discussion of papers on agricultural engineering subjects. 
424. Hydraulic Design of Soil and Water Control Facilities. (3-3) Cr. 
4. W. Prerequisite: Credit or classification in EM 378. Application of open-
channel flow principles to the design of irrigation, drainage, and erosion 
control facilities. Hydraulics of conduits, and stilling basins. Hydraulics of 
pumps. Spatially varied flow. Flow through porous media. 
425. Irrigation and Drainage Engineering. (2-3) Cr. 3. S. Prerequiste: 
232, E M 378. Theory of subsurface drainage. Irrigation of field crops. 
Design of surface and sprinkler irrigation systems. Use of computers in 
solving soil and water conservation problems. 
434. Agricultural Machinery. (2-3) Cr. 3. F. Prerequisite: 232, Com S 
201, E M 345. Capacities of agricultural machines. Economic analysis of 
machinery systems. Analysis of functional and mechanical performance. 
435. Agricultural Machinery Design I. (1-6) Cr. 3. W. Prerequisite: 434, 
M E 420. Creative approach to identification and analysis of agricultural 
machinery needs, critical evaluation of proposed solutions. Design of a 
machine needed in agriculture. 
436. Agricultural Machinery Design II. (0-6) Cr. 2. S. Prerequiste: 435, 
M E 421. Design, development, and testing of farm machinery to meet the 
functional requirements of machines for tillage, seeding, cultivation and 
weed control, harvesting, crop processing, and farm power units. 
437. Power and Control Hydraulics. (2-2) Cr. 3. F. Prerequisite: Credit 
or classification in E M 378. Significance of hydraulic fluid properties. 
Performance parameters for fixed and variable displacement pumps and 
motors. Analysis of pressure flow, and directional control valves. Analysis 
and design of hydraulic systems for po~er and control functions. 
461. Electrical Energy Application in Agriculture. (2-6) Cr. 4. F. Pre-
requisite: Credit in EE 441. Characteristics of motors, controls, and phase 
converters and their applications to agricultural machines. Instrumentation 
and techniques applied to agricultural production. 
464. Crop Conditioning and Storage. (2-3) Cr. 3. W. Prerequisite: 231. 
Mass and energy balances involved in the conditioning and storage of 
agricultural crops. Fans and air distribution systems. High and low tem-
perature drying methods. Computer simulation techniques. 
465. Properties and Processing of Agricultural Materials. (2-3) Cr. 3. 
S. Prerequisite: 231. Theory and practice involved in the handling of 
agricultural products. Rheological , thermal, and mechanical properties of 
products. Component and system design. 
471. Principles of Livestock Waste Managem,ent. (3-3) Cr. 4. F. Pre-
requisite: 231. Principles of chemistry, bacteriology, and engineering ap-
plied to the collection, treatment, and disposal of animal wastes. 
477. Advanced Agricultural Structures and Environment. (2-4) Cr. 4. 
W. Prerequisite: 377, M E 426, C.E. 434. Analysis and design of light 
framed structures and environmental control systems for animal produc-
tion, plant production, crop storage and processing of agricultural pro-
ducts. 
490. Independent Study. Cr. 1 to 5. 
H. Honors. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
V. Waste Management. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
524. Erosion and Sediment Transport. (3-0) Cr. 3. Alt. F. , offered 1975. 
Prerequisite: Math 213 and one of the following: 424, CE 472, Geol 431 , 
Agron 577. Initiation of sediment motion and overland flow. Flow in al-
luvial channels and theory of transport. Soil surface and channel stability; 
regime of channels. Application of dimensional analysis to erosion and 
scour problems. 
526. Frequency Distributions in Hydrologic Data Analysis. (3-0) Cr. 3. 
Alt. W., offered 1977. Prerequisite: Stat 401 or 447. Theory and use of log 
normal, Weibull, and extreme value distributions. Application of computer 
programs to fit selected hydrologic data. 
531. Design Criteria for Agricultural Structures. (3-0) Cr. 3. S. Pre-
requisite: 377. Development of physical and environmental design criteria 
essential to buildings and related equipment used in the production of 
livestock and storage crops. Research needs and techniques. 
532. Advanced Soil and Water Control Engineering. (3-0) Cr. 3. W. 
Prerequisite: 424 or 425 . Relationship of the engineer to resource develop-
ment. Land and water resource development for agriculture. Research in 
soil and water conservation engineering. 
533. Agricultural Power and Machinery. (3-0) Cr. 3. F. Prerequisite: 
346 or 434. Critical analysis of power and equipment for agricultural pro-
duction with emphasis on functional design requirements, and techniques 
for testing and evaluating performance. 
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534. Advanced Fann Electrification. (3-0) Cr. 3. S. Prerequisite; 461. 
Critical analysis of electric power, heat, light, and controls in agricultural 
production with emphasis on functional design requirements; instrumenta-
tion methods and results. 
590. Special Topics. Cr. 1 to 5. 
B. Mechanization. 
N. Crop Conditioning and Storage. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
V. Waste Management. 
Courses for Graduate Students, major or minor 
637. Soil Dynamics. (2-3) Cr. 3. Alt. W., offered 1977. Prerequisite: EM 
324, 345; Agron 577 or CE 360. Analysis of the stress-strain relationship of 
soil under dynamic loads. Slip-sinkage relationship of tractive devices. The 
relationship between tillage energy and compactive energy. 
638. Harvesting Machines. (2-3) Cr. 3. Alt. W., offered 1976. Pre-
requisite: 436, 533. Principles of cutting, gathering, threshing and separat-
ing of grains. Effects of maturity, crop condition, and environment on grain 
damage and harvesting efficiency. Analysis of harvesting devices. 
661 , 662, 663. Seminar. (1-0) Cr. 1 each. Yr. Discussion of research 
problems, methods, procedures, and reports. 
671. Advanced Topics in Water Resources Engineering. (CE 671) See 
Civil Engineering. 
699. Research. 
B. Mechanization. 
N. Crop Conditioning and Storage. 
P. Power and Machinery. 
Q. Structures and Environment. 
R. Electric Power and Processing. 
S. Soil and Water. 
Agricultural Journalism 
For courses in agricultural journalism, see 
Journalism and Mass Communication, Courses and 
Programs. 
Agricultural 
Mechanization 
Clarence W. Bockhop, Professor in Charge 
Undergraduate Study 
For undergraduate curriculum in agricultural 
mechanization leading to the degree Bachelor of 
Science, see College of Agriculture, Curricula. 
..-The Department of Agricultural Engineering provides 
a curriculum for those students interested in 
agricultural mechanization. The agricultural 
mechanization courses in farm structures and animal 
environment, soil and water conservation, farm power 
and machinery, electric power and processing, con-
struction and maintenance, and agricultural safety give 
the student knowledge of the application of 
agricultural engineering technology to agriculture. 
The curriculum prepares students for careers with 
agricultural service organizations; farm machinery in-
dustries, electric power suppliers; governmental 
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service agencies; manufacturers of farm buildings; con-
tractors; feed, fertilizer, and chemical companies; or in 
farming. The agricultural mechanization graduates 
apply agricultural, biological, physical, mechanical, 
business, and safety knowledge to serve agriculture in 
the areas of production, promotion, management, sales 
and service, and testing, as well as in dealer and con-
sumer education. 
Graduate Study 
The Department of Agricultural Engineering offers 
courses for minor graduate credit in agricultural 
mechanization for students taking major work in other 
departments. 
Open to graduate students for minor credit only: 406, 
411 , 412,415,418,420,421,434,439,474,490. 
Courses Primarily for Undergraduate Students 
110. Orientation in Agricultural Mechanization. (1-0) Cr. R. F. The 
opportunities and challenges of agricultural mechanization and its relation 
to the agricultural industry. 
134. Farm Machinery Systems and Management.* (1-3) Cr. 2. F. (2-4) 
5 weeks. Cr. 2. W. For students in winter quarter and two-year farm opera-
tion programs only. Calibration, selection, management, and cost of using 
machinery. 
136. Agriculture Tractors. (2-3) Cr. 3. S. For students in two-year farm 
operation program only. Principles of operation, construction, and adjust-
ment of internal combustion engines. The lubrication, cooling, electrical, 
hydraulic, and power transmission system of agricultural tractors. 
154. Agricultural Maintenanre Welding.•• (2-4) 5 weeks. Cr. 2. W. 
For students in winter quarter farm operation program only. Selection of 
welding machines and materials and their application in agriculture. 
164. Electrical F.quipment for Farms. (1-3) Cr. 2. W. For students in 
winter quarter and two-year farm operation programs only. Selection, ap-
plication, and maintenance of electrical equipment used in the electrifica-
tion and mechanization of farmsteads. 
190. Principles of Mechanization in Agriculture. (2-3) Cr. 3. F. Ap-
plication of mechanization to agricultural production. Relation between 
energy expended and food produced. Introduction to problem-solving 
techniques for agriculture. 
219. Livestock Buildings and F.quipment. • •• (3-0) Cr. 3. W. For stu-
dents in winter quarter and two-year farm operation programs only. En-
vironmental influences on performance and behavior of livestock and 
poultry. Planning buildings and equipment for animal production. 
254. Metal Construction and Maintenance.** (2-4) Cr. 3. F.W.S.SSI. 
Selection and application of ferrous and nonferrous metals. Welding cold-
working and hot-working metal in agricultural construction and main-
tenance. 
255. Agricultural Construction Materials and Procedures. (2-4) Cr. 3. 
F.W.S. Selection of building materials and their application to agricultural 
construction. 
306. Soil and Water Management. (2-3) Cr. 3. F.S. Soil and water con-
servation. Surveying measurements. Land description. Planning erosion 
control and drainage facilities. Field trips. 
334. Farm Machinery and Power Management.• (3-3) Cr. 4. 
F.W.S.SSI. Use of cost analysis for management of power sources and 
agricultural machinery. Selection, sizing, and introduction to operational 
principles required in the use of agricultural machines. 
337. Hydraulic Power for Agriculture. (2-3) Cr. 3. S. Prerequisite: 334. 
Fundamental hydraulic principles_ Hydraulic fluid properties. Function 
and performance of pumps, valves, actuators, lines, and accessories. Opera-
tion and maintenance of hydraulic systems. 
344. Small Power F.quipment. (2-3) Cr. 3. F.W.S.SSI. Operation, adjust-
ment, and maintenance of small internal combustion engines and associat-
ed equipment. 
345. Tractor Power. (3-3) Cr. 4. F.W.SSI. Gasoline and diesel tractor 
engine construction and operational principles. Electrical systems, drive 
trains, hydraulic systems. Operator safety and comfort. 
354. Advanced Metal Construction and Maintenanre. (2-4) Cr. 3. W.S. 
Prerequisite: 254. Advanced techniques in metal construction and repair of 
agricultural equipment, including oxyacetylene and arc welding. 
359. Metals and Welding. (2-4) Cr. 3. F.W.S.SSI. Basic gas and arc 
welding principles, procedures, and applications in maintenance and con-
struction. Selection of machines, equipment, and materials for welding. 
Safe operation of metal joining machines. 
364. Agricultural Electrification. (2-3) Cr. 3. F.W.S.SSII. Fundamentals 
of electric energy use in agriculture. Planning of farmstead electrical 
systems and selection of equipment. Electrical safety, wiring, electric con-
trols, motors. 
366. Crop Conditioning and Handling Systems. (2-3) Cr. 3. F.S. Prin-
ciples, methods, and management practices of grain drying and high-
moisture crop preservation systems, with emphasis on com. Principles and 
planning of material handling systems. 
371. Water Use in Outdoor Recreation. (3-0) Cr. 3. W. Water sources, 
quantity and quality considerations, waste disposal , irrigation, drainage, 
and mapping. 
401. Seminar. (1-0) Cr. R. Yr. Preparation, presentation, and discussion 
of topics on agricultural mechanization. 
406. Drainage and Irrigation Management. (2-3) Cr. 3. Alt. W. offered 
1977. Prerequisite: 306. Development of knowledge in drainage and irriga-
tion of agricultural lands, interaction of agencies involved, and rela-
tionships to water use and control in agricultural production. 
411. Agricultural Machinery Maintenanre and Adjustment. (6-6) Cr. 
3. Alt. SSI, offered 1975. Three weeks. Prerequisite: 334. Operating prin-
ciples, adjustment, and maintenance of tillage, planting, fertilizing, spray-
ing, and harvesting equipment. 
412. Electricity in Farmstead Mechanization. (6-6) Cr. 3. Alt. SSI, of-
fered 1976. Three weeks. Prerequisite: 364. Planning the farmstead elec-
trical systems for economy, work simplification, and safety. Characteristics 
and application of motors and controls to livestock aild poultry produc-
tion. Development of demonstrations and instructional materials for the 
teaching of mechanization of the farmstead. 
415. Teaching Agricultural Mechanics I. (2-2) Cr. 3. F.W.S. Pre-
requisite: 254, 255. Objectives and methods; equipment and management 
of the shop; organization of shop program. Students will plan and present 
demonstrations of methods of teaching mechanical skills. 
418. Developments in Agricultural Mechanics. (1-2) Cr. 1. F.W.S.SS. 
Off-campus. Five weeks. Prerequisite: 415. Selection, principles of opera-
tion, application and maintenance of equipment and materials used in 
mechanized agriculture and development of instructional units for voca-
tional-technical programs. 
A. Small Gasoline Engines. 
B. Electric Motors. 
C. Controls for Automation in Agriculture. 
D. Electricity in Agriculture. 
E. Materials for Agricultural Structures. 
F. Tractor Engines. 
G. Hydraulics in Agriculture. 
H. Metal Construction. 
I. Agricultural Machinery. 
419. Environmental Systems for Animal Production.*** (4-0) Cr. 4. 
F.S. Effects of thermal environment on animal performance. Ventilation 
and insulation for animal housing. Functional planning of animal facilities. 
Feed-processing systems. Economic considerations of buildings and eqpip-
ment. 
420. Water Supply and Animal Waste Management. (3-0) Cr. 3. W. 
Prerequisite: Ten credits in biological science. Planning farmstead water 
systems, home waste disposal, and livestock waste management. The con-
trol of pollution and the developing of mechanized waste handling 
systems. 
421. Farmstead Planning. (2-3) Cr. 3. S. Prerequisite: 419. Planning a 
functional, economical, and attractive farmstead. Plans, materials, and 
structural considerations of agricultural buildings for livestock housing, 
crop, and machinery storage. 
434. Advanred Machinery Management. (3-3) Cr. 4. Alt. F., offered 
1976. Prerequisite: 334. Use of probability data for sizing agricultural 
machines. Principles of operation and calibration of agricultural machines. 
Safety considerations in machinery selection and operation. 
439. Mechanization of Horticultural Crops. (2-3) Cr. 3. Alt. F., offered 
1975. Prerequisite: 334 or five credits in horticulture. Analysis of 
greenhouse, nursery, truck crop, and orchard operations and machinery. 
Adjustment, selection, capacity, and management of horticultural equip-
ment. Biomechanics of maintaining quality through mechanization. 
455. Construction of Agricultural Structures. (2-3) Cr. 3. F.S. Pre-
requisite: 255. Construction techniques associated with various types of 
agricultural structures, including conventional frame, pole, rigid frame, 
unitized, concrete and masonry construction. 
474. Agricultural Safety. (2-3) Cr. 3. Alt. S., offered 1976. Prerequisite: 
Six 300-level credits in agricultural mechanization. Risk recognition, 
hazard analysis, and danger evaluation in the agricultural industry. 
Epidemiological study of accidents. Product reliability, safe design, and 
safe operation. 
490. Independent Study. Cr. 1 to 5. 
H. Honors. 
P. Power and Machinery. 
Q. Structures and Environment. 
R Electric Power and Processing. 
S. Soil and Water. 
T. Construction and Maintenance. 
*The department recommends that credit in both 134 and 334 not be ap-
plied toward graduation. 
**The department recommends that credit in both 154 and 254 not be 
applied toward graduation. 
***The department recommends that credit in both 219 and 419 not be 
applied toward graduation. 
Agriculture 
Lee R. Kolmer, Dean of Agriculture 
Louis M. Thompson, Associate Dean 
Assistant Professors: Alexander, Bruene 
Instructors: Hogberg, Mohn, Pals, Woodward 
Courses listed below are offered for undergraduate 
students in all curricula of the College of Agriculture. 
See also individual curricula in the section College of 
Agriculture. 
104. Practical Work. A minimum of six months' practical work in the 
student's field of study is required for graduation. This requirement should 
be met before the beginning of the junior year. 
110. Farm Operation Orientation. (1-0) Cr. R. F.W. 
290. Special Problems. Cr. 1 to 3. Prerequisite: Sophomore classifica-
tion. Independent study for two-year farm operation students in a specific 
area for which no course is available and in an area not assigned to an ex-
isting department. Approved by the professor in charge of the farm opera-
tion curriculum. 
450. Farm Operation. (3-4) Cr. 4. F.W.S.SS. Prerequisite: Econ 330, 
junior classification in College of Agriculture. Participation in the manage-
ment and operation of an Iowa farm. The class is responsible for the plans, 
records, and decisions of buying and selling of livestock, crops, and equip-
ment. Trips to farms and markets. 
490. Independent Study. Cr. 1 to 3. Prerequisite: Junior classification in 
the College of Agriculture. Independent study of a specific area for which 
no course is available and in an area not assigned to an existing depart-
ment. The proposal by the student is subject to the approval of the as-
sociate dean or the head of the farm operation curriculum. 
499. Senior Seminar. Cr. 1.W.S. Satisfactory-fail. Current topics of im-
portance in agriculture. Lectures by College of Agriculture staff and vis-
itors. 
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Agronomy 
John T. Pesek, Jr., Head of Department 
Professors: Amemiya, Anderson, Atkins, Black, 
Bremner, Browning, Irving Carlson, Eberhart, Fehr, 
Fenton, Frederick, Frey, Green, Hallauer, Hanway, 
Hutchcroft, Kirkham, Loesch, Peterson, Pierre 
(Emeritus), Riecken, Robinson, Russell, Schaller, 
Scholtes, Scott, Shaw, Shibles, Skrdla, Shrader, 
Stritzel, Taylor, Harvey Thompson, Louis Thompson, 
Voss, Wedin, Woolley. 
Associate Professors: Benson, 
Eldredge, George, Jarvis, Mock, 
Tabatabai, Troeh, Webb, Yarger. 
Clark, Dumenil, 
Pearce, Schafer, 
Assistant Professors: Richard Carlson, Englehorn, 
Knott, Nicholson, Palmer, Takle, Vaughan. 
Instructors: Carter, Crosbie. 
Undergraduate Study 
For undergraduate curriculum in agronomy, see 
College of Agriculture, Curricula. 
Students electing agronomy as a major will prepare 
themselves for positions in agricultural industry, busi-
ness, and government. Graduates accept positions in 
the seed, fertilizer, and chemical industries as 
agronomists, production managers, and sales and pro-
motion personnel. State and federal agencies employ 
agronomists as extension specialists, county extension 
directors, soil scientists, soil conservationists, and food 
and drug inspectors. Land appraisal, farm management, 
pest management and crop protection, turfgrass 
management, and farming are additional areas of work 
open to agronomists. Students who are reasonably cer-
tain of going on to graduate school should elect the 
agronomic science specialty. ' 
Graduate Study 
The department offers work for the degrees of Master 
of Science and Doctor of Philosophy, with majors in 
crop production and physiology, plant breeding, soil 
physics, soil chemistry, soil fertility, soil microbiology 
and biochemistry, soil morphology and genesis, soil 
management, and agricultural climatology. Minor work 
is provided for students with majors in other depart-
ments. An M.S. nonthesis option is available for stu-
dents desiring to pursue a special project not involving 
research. The M.S. nonthesis requirement is comple-
tion of 50 hours of graduate credit, which must include 
6 hours of Special Topics (Agron 590), submission and 
approval of a report on the special project undertaken, 
and satisfactory completion of a final oral examination. 
The department also cooperates in the in-
terdepartmental programs of lmmunobiology; 
Molecular, Cellular and Developmental Biology; 
Technology and Social Change; and Water Resources. 
(See Index.) 
Prerequisite to major graduate work in this depart-
ment is completion of an undergraduate degree pro-
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gram with emphasis on biological and physical 
sciences. The foreign language requirement, if any, for 
the Ph.D. degree is established on an individual basis 
by the program-of-study committee appointed to guide 
the work of the student. 
Open to graduate students for minor credit only: 318, 
354, 364,406, 415, 417, 424,434, 444A,444B, 453, 457, 
473, 483, 485. 
Courses Primarily for Undergraduate Students 
110. Orientation in Agronomy. (1-0) Cr. R; F. Opportunities, 
challenges, and scope of agronomy. Assistance in career planning. 
112. Crop Production. (3-0) Cr. 3. W. For students in winter quarter 
farm operation program only. Application of plant-soil-climate rela-
tionships to crop production practices. The department recommends that 
credit in both 114 and 112 not be applied toward graduation. 
114. Principles of Crop Production. (2-3 to 6 individualized study). Cr. 
4. F.W.S. Green. Introductory principles of plant-soil-climate relationships 
in crop production. The department recommends that credit in both 112 
and 114 not be applied toward graduation. 
152. Soils. (3-0) Cr. 3. For students in winter quarter farm operation pro-
gram only. Stritzel. Principles and concepts regarding soil formation and 
classification. Relationships between the physical-chemical properties of 
soil and their management. The department recommends that credit in 
both 152 and 154 not be applied toward graduation. 
154. Fundamentals of Soil Science. (2-3 to 6 arr.) Cr. 4. F.W.S.SSL 
Prerequisite: Chem 141 or 147. Schafer. Introduction to physical, chemical, 
and biological properties of soils, their formation, classification, and dis-
tribution. Rural and urban use. The department recommends that credit in 
both 154 and 152 not be applied toward graduation. 
206. Introduction to Meteorology. (Mteor 206) (3-0) Cr. 3. F.W.S. 
Richard Carlson. Introduction to basic meteorological processes. The 
general circulation, solar and terrestial radiation, fronts, cyclones and an-
ticyclones, weather maps, and forecasting. 
211. Sophomore Seminar. (1-0) Cr. 1. F. Prerequisite: Sophomore 
classification. George. A study of technical and semitechnical journals per-
taining to agronomy as a profession. Student interpretation, presentation, 
and discussion are emphasized. Career opportunities will be examined. 
212. Grain and Forage Crops. (4-2) Cr. 5. F.W.S. Prerequisite: 114. 
George. Crop-plant characteristics, adaptation, and quality with major em-
phasis on the production and management of forages, com, soybeans, and 
small grain crops common to Midwest agriculture. 
244. Soil Fertility and Crop Management. Cr. 3. S. Prerequisite: 112 or 
114 and 152 or 154. Stritzel. For two-year Farm Operation students only. 
Integrating soil fertility and crop management principles and practices into 
profitable land-use programs. Characteristics and use of fertilizers and 
agricultural chemicals in crop production. 
250. Turfgrass Management. (Hort 250) See Horticulture. 
310. Agronomy Seminar. (1-0) Cr. 1. F.W. Prerequisite: 206; 354, Stat 
101 or 104. Thompson. Interpretation of research data relating to soil-plant 
and soil-plant-climate relationships. 
315. Crop Growth and Culture. (4-0) Cr. 4. F.W.S. Alt. SSI, offered 
1976. Prerequisite: 114, Biol 101; Chem 231 recommended. Pearce. 
Physiological aspects of crop growth; application to cultural practices. 
318. Principles of Crop Physiology. (3-0) Cr. 3. S. Prerequisite: Bot 310 
or 320. Pearce. Basic principles concerning the growth, development and 
production of crop communities in relation to their environment. 
338. Seed Tec::hnology. (Bot 338) See Botany. Everson. 
340. Chemical Use in Crop Production and Soil Management. (4-0) 
Cr. 4. W. Prerequisite: Chem 231 , or 334, or equivalent. Pearce and 
Frederick. Managerial, physiological, and ecological effects of chemicals 
applied to crops and soils. The chemicals to be covered include growth 
regulators, pesticides, soil stabilizers, disinfectants, anti-transpirants, and 
nitrification inhibitors. Fertilizers will not be included. Types of formula-
tions, proper application, safety, environmental aspects, and legal con-
siderations will be covered. 
354. Soil Fertility. (3-3) Cr. 4. F.W.S.SSII. Prerequisite: 154, three 
chemistry courses. Frederick. Chemical, biological, and physical properties 
of soils in relation to plant growth and development. Nutrient behavior in 
the soil. Fertility evaluation. Principles guiding use of lime, manure, and 
fertilizers. 
357. Forest Soils. (For 357) (4-3) Cr. 5. W. Prerequisite: Chem 231. 
Scholtes. Formation, classification, and occurrence of soils. Physical, 
chemical, and biological soil factors affecting forest growth. The depart-
ment recommends that credit in both 154 and 357 not be applied toward 
graduation. 
364. Soil Resource Conservation. (2-3) Cr. 3. F.S. Prerequisite: 154 or 
357. Troeh. Relation of soil properties and land morphology to erosion. 
Principles and methods of conserving soil. Preparation of a land-use plan. 
Out-of-town field trips. 
400. Agricultural Travel Course. Cr. 4. SSL Prerequisite: Junior or 
senior classification, permission of instructor. 
A. American Tour, offered 1977. 
B. European Tour, offered 1976. 
Students taking this course will also be required to register for AnS 400 for 
4 credits. Tour and study of production methods in major crop and 
livestock regions of the United States and other countries. Influence of 
climate, soil , topography, markets, and other factors on livestock and crop 
production. 
406. Climates of the Continents. (Mteor 406) (3-0) Cr. 3. W. Pre-
requisite: 206, Math 104, senior classification. Shaw. World climatology 
and factors controlling it. Climatic analogs as a means of comparing 
climates. The climates of different continents. 
411. Crop Science Seminar. (1-0) Cr. 1. F.W.S. Prerequisite: Senior 
classification. Interpretation and presentation of research data relating to 
crop science. 
413. Turfgrass Science. (Hort 413) See Horticulture. 
415. World Crops: Adaptation and Distribution. (3-0) Cr. 3. F. Alt. 
SS!, offered 1977. Prerequisite: 114, Biol 101. Woolley. Origin and adapta-
tion of crop plants. Influence of environmental factors on distribution and 
production of cereal. oil , fiber, sugar, and other crops. 
417. Prin<;iples of Crop Production and Management. (3-0) Cr. 3. 
A. On Campus. Offered as requested. 
B. Off Campus. S., offered 1976, 1977. Prerequisite: Graduate classification. 
For students not majoring in agronomy. Application of new research 
knowledge to the understanding and solution of current crop management 
problems. -
424. Principles of Plant Breeding I. (3-0) Cr. 3. F.S. Prerequisite: Gen 
340. Green. Basic principles used in improvement of field crops. Pure line, 
mass selection, and multi-line concepts; hybridization, pedigree and bulk 
systems, backcrossing, inbreeding, and other breeding procedures in rela-
tion to self and cross-fertilizing species. 
434. Forages and Pasture: Management and Utilization. (3-0) Cr. 3. F. 
Prerequisite: 212 or 315 or 318; An S 114. Wedin. Forage and pasture 
management, principles and practices, as related to Iowa and midwestem 
U.S .. with economic considerations. Soil-plant-animal relationships. Role 
of ruminants as forage convertors. 
438. Seed Biology. (Bot 438) See Botany. 
444. Soil and Crop Management. 
A. Soil Management. (2-0). Cr. 2. F.W.S.SSI. Prerequisite: 212 or 354. 
Stritzel. 
B. Crop Management. (2-0) Cr. 2. F.W.S.SSL Prerequisite: 212 or 315 or 
318. Woolley. 
Integrating the principles of agronomic science with soil and crop manage-
ment systems and practices. Basic plant-soil-climate relationships are used 
in solving field problems with emphasis on achieving optimum land use 
and efficient crop production. While the courses can be taken as single, in-
dependent units, it is recommended that they be taken jointly. 
451. Soil Science Seminar. (1-0) Cr. 1. F.W. Pesek. Prerequisite: Senior 
classification. Interpretation and presentation of research data relating to 
soil science. 
453. Fertilizers. (3-0) Cr. 3. F.W.S. Prerequisite 354. Stritzel. Manufac-
ture, agronomic use, and environmental impact of fertilizers. Agronomic 
utilization of macro- and micro-nutrients as related to physical and 
chemical properties of soils, crop needs, and economic profitability. 
455. Management Implications of Recent Soil Research. 
A. On campus. Cr. 3. Alt. SSL Three weeks. Offered 1977. 
B. Off campus. Cr. 3. S. Offered as requested. Prerequisite: 354, graduate 
classification. For students not majoring in agronomy. Application of new 
research knowledge to the understanding and solution of current soil 
management problems. 
457. Soil Chemistry and Physics. (3-0) Cr. 3. W. Prerequisite: 354. 
Troeh. Chemical, physical, and mineralogical properties of soils. Influence 
of particle size on soil properties. A study of the colloidal system and the 
movement of materials in soils. 
473. Soil Genesis and Survey. (2-5) Cr. 5. F.S. Prerequisite: 154 or 357. 
Scholtes. Development, characteristics, and identification of soils; study of 
soil profiles and land surfaces; remote sensing; theory and practice of soil 
mapping; interpretation and utilization of soil survey information; two 2-
day field trips. 
483. World Soil Resoura!S. (2-0) Cr. 2. W. Prerequisite: Chem 141 or 
147; junior or senior classification. Schafer and Shrader. Properties of soils; 
world soil geography; present and potential productivity of soils in various 
continents, and factors influencing their utilization. 
485. Soil Emlogy. (Bact 485) (3-3 or 5) Cr. 4 or 5. F.S. Prerequisite: 154, 
Bact 300. Frederick. Role of micro-organisms in soil-plant environment. 
Carbon, nitrogen, and mineral transformations. Ecological relationships. 
Applications to soil fertility, legume inoculation, pesticides, pollution con-
trol, and feed storage. 
490. Independent Study. Cr. arr. Open to qualified students, after con-
sultation with professor in special area of interest. Selected studies in 
crops, soils, or climatology according to needs and interests of student. For 
foreign students, an analysis of soil. climatic, and crop-production re-
sources of the student's home country is suggested. 
H. Honors Program. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Orientation Seminar. (1-0) Cr. 1. F. Prerequisite: Graduate 
classification in agronomy, and from foreign country. Pesek and staff. An 
introduction to Iowa and U.S. agriculture for international scholars. Field 
trips when possible. Departmental role in the functioning of research, 
teaching, and extension in fulfilling the charge given the land-grant 
university. 
505. Microclimatology. (Mteor 505) (3-0) Cr. 3. S. Prerequisite: 206. 
Shaw. The heat exchange near the ground. Relation of topography and 
plant cover to the micro-climate. Modification of micro-climate by 
agricultural operations. 
5Q6. Methods in Climatology and Meteorology. (Mteor 506) (3-0) Cr. 3. 
Alt. S., offered 1977. Prerequisite: 505, Stat 401, Math 122 or 223. Shaw 
and Takle. Mathematical and statistical methods applied to the study of at-
mospheric and climatic processes. 
514. Adaptation and Ecology of World Crops. (3-0) Cr. 3. W. Pre-
requisite: 114; 315 or 318; Gen 340. Mock. Principles and concepts of 
origin, evolution, adaptation and ecology of world crops. Genetic and 
physiologic aspects of plant response to environment. Distribution of world 
crops on a climate basis. 
516. Crop Physiology. (3-0) Cr. 3. S. Prerequisite: 318, Bot 320 recom-
mended. Shibles. Physiology of crop growth, development, and produc-
tivity. 
518. Advanced Crop Management. (3-0) Cr. 3. W. Prerequisite: 315, or 
318, or 444. Woolley. Basic concepts in plant-soil-climate relationships 
with emphasis on recent advances in crop culture and management. 
524. Principles of Plant Breeding II. (3-0) Cr. 3. W. Prerequisite: 424, 
Bot 407. Atkins. Application of genetic principles to improvement of field 
crops. Topics covered include interspecific and intergeneric hybridization, 
induced polyploidy, induced mutations, sterility mechanisms, character in-
heritance, and specific breeding considerations related to a spectrum of 
crop species. 
525. Plant Breeding Methods I. (3-0) Cr. 3. Alt. S., offered 1976. Pre-
requisites: 424, 524. Fehr. Methods of improving crop plants by breeding. 
Research planning, planting systems, pollination procedures, harvest 
techniques, and data analysis for cross-pollinated and self-pollinated crops. 
526. Plant Breeding Methods II. (0-9) Cr. 3. Alt. SS., offered 1976. 
Prerequisite: 525. Fehr. Field experience in planning and conducting plant 
breeding research for cross-pollinated .and self-pollinated crops. 
534. Pasture and Forage Research Methods. (3-0) Cr. 3. Alt. W., of-
fered 1977. Prerequisite: Stat 401 and Agron 434, or permission of instruc-
tor. Wedin. Research methods for pasture and forage intake-quality assess-
ment in studies either dependent on or independent of animal effects. 
Adaptation of methods to grassland development. Analyses and interpreta-
tions of pasture and forage research results, with considerations of forage 
economics. 
550. Twfgrass Science. (Hort 550) See Horticulture. 
553. Soil-Plant Relationships. (3-0) Cr. 3. F. Prerequisite: 354. Black. 
Composition and properties of soils in relation to the nutrition and growth 
of plants. 
556. Laboratory Methods of Soils Investigations. 
A. Soil Microbiology and Biochemistry (1-3 to 5) Cr. 2 to 3. Alt. S., offered 
1977. Prerequisite: 485. Bremner, Frederick. 
B. Soil Chemistry (3-3 to 6) Cr. 2 to 4. F. Prerequisite: Chem 211 . Black. 
C. Soil Physics (0-4 to 6) Cr. 2 to 3. W. Prerequisite: 577. Kirkham. 
561. Irrigation Agriculture. (3-0) Cr. 3. Alt. S., offered 1976. Pre-
requisite: 354. Troeh. Properties of soils in relation to irrigation; use and 
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quality of irrigation water; reclamation of saline and sodic soils; soil-plant-
water relationships; management of irrigated cropland; irrigation in humid 
regions. 
565. Advanced Soil Management and Conservation. (3-0) Cr. 3. Alt. 
W., offered 1976. Prerequisite: 364, 473, Ag M 306. Shrader. Fundamental 
principles involved in the management, improvement, and conservation of 
soils. 
575. Soil Morphology, Genesis, and Classification. (3-0) Cr. 3. W. 
Prerequisite: 473, 553. Fenton. Morphblogy and formation of soils, systems 
of classification, and geographical distribution of soils. 
577. Soil Physics. (3-0) Cr. 3. F. Prerequisite: 354; Math. 122 recom-
mended Kirkham. Relation of physical properties of soils to plant growth. 
Particle-size distribution, soil structure, clay minerals, soil moisture, 
rheological properties, and soil temperature. 
585. Soil Microbiology and Biochemistry. (Bact 585) (3-0) Cr. 3. W. 
Prerequisite: 485. Frederick. Nature of the microbiological population of 
the soil; activities of soil microorganisms, interactions between soil popula-
tion and soil properties and plant growth; interpretation of biological data. 
590. Special Topics. Cr. arr. Prerequisite: Fifteen credits in agronomy. 
Literature reviews and conferences on selected topics in crops, soils, or 
climatology according to needs and interest of student. For foreign stu-
dents, an analysis of soil, climatic, and crop production resources of the 
student's home country is suggested. 
Courses for Graduate Students, major or minor 
600. Seminar. (1-0) Cr. 1. F.W.S. Reports and discussions of recent 
literature and current investigations. 
A. Crops. Carlson, Fehr, Hallauer. 
B. Soils. Black. 
C. Soil-Plant-Climate. Shaw. 
609. Agricultural Climatology. (0-1) Cr. 1. F.W.S.SS. Shaw. Consulta-
tion with instructor, special problems, and/or reports on reading assigned 
in consultations with the instructor. 
615. Environmental Crop Physiology. (3-0) Cr. 3. S. Prerequisite: Fun-
damental background in plant physiology and crop science. Shibles. The 
plant-environment interaction in relation to growth and production of crop 
communities. 
616. Advanced Topics in Crop Physiology and Biochemistry. (3-0) Cr. 
3 each time elected. W. S. Prerequisite: 516; Botany 511 , 512, 51'3; 
permission of instructors Anderson and Shibles. An in-depth treatment of 
physiological and biochemical processes and their relationships to crop 
growth and development. Two to three different topics are covered each 
quarter. Emphasis is placed on individual study followed by in-class dis-
cussion. 
620. Colloquium in Crop Physiology and Management. (0-2) Cr. 1. W. 
Prerequisite: Permission of instructor. Presentation of papers and informal 
discussion of related literature topics in crop physiology and crop manage-
ment. 
623. Cytogenetics in Plant Breeding. (3-0) Cr. 3. Alt. F., offered 1977. 
Prerequisite: 524, Gen 401 , Bot. 605. Peterson. Cytogenetics in plant breed-
ing. Topics include chromosome recombination, principles of chromosome 
pairing, distribution of genetic materials, aberrations, polyploids, genome 
relations, aneuploids, nullisomic analysis, and interspecific hybrids. 
624. Advanced Plant Breeding I. (4-0) Cr. 4. Alt. W., offered 1976. 
Prerequisite: 524, Stat. 436, Gen 630. Russell. Types of gene action in plant 
breeding. Topics incl}lde heritability, inbreeding depression and heterosis, 
development and evaluation of parental materials, prediction of hybrid 
performance, procedures, and problems in testing for general and specific 
combining ability, factors limiting efficiency of selection and testing. 
625. Advanced Plant Breeding II. (3-0) Cr. 3. Alt. F .. offered 1976. 
Prerequisite: 524, 624, Gen 630. Frey. Relation of population structure to 
plant breeding. Topics include breeding systems; relation of population 
structure to inducing variability and to selection procedures; theory of pure 
lines, synthetics, and multiline varieties; importance of genetic shifts and 
homeostasis in plant breeding. 
655. Advanced Soil Fertility. (3-0) Cr. 3. Alt. W., offered 1977. Pre-
requisite: 553. Black. Evaluation of soil fertility and fertilizers; theory and 
applications. 
657. Soil Chemistry. (2-0) Cr. 2. Alt. S., offered 1977. Prerequisite: 553, 
Chem 494 or equivalent. Scott. Chemical and mineralogical properties of 
soil colloids. Ion exchange and soil reaction. 
675. Advanced Soil Genesis and Classification. (0-2) Cr. 2. Alt. S., of-
fered 1976. Prerequisite: 575. Riecken. Processes, reactions, and theories in 
soil formation; principles of soil classification. 
677. Advanced Soil Physics. (3-0) Cr. 3. Alt. S., offered 1977. Pre-
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requisite: 577, Math 122, Math 223 recommended. Kirkham. The flow and 
distribution of water, gas, and heat in soils. Physical principles and ap-
plications. 
685. Advanced Soil Biochemistry. (3-0) Cr. 3. Alt. S., offered 1976. 
Prerequisite: 585. Bremner. Nature of soil organic matter, and biochemical 
transformations brought about by soil microorganisms. 
699. Research. 
A. Agricultural Climatology. 
B. Crop Production and Physiology. 
C. Plant Breeding and Cytogenetics. 
D. Soil Chemistry. 
E. Soil Fertility. 
F. Soil Management. 
G. Soil Microbiology and Biochemistry (Bact 699) 
H. Soil Morphology and Genesis. 
I. Soil Physics. 
Air Force Aerospace 
Studies 
Col. Donald K. Mangels, Head of Department 
Associate Professor: Lt. Col. Allen. 
Assistant Professors: Capt. Jensen, Capt. Lansdale. 
Undergraduate Study 
The objective of Air Force Aerospace Studies is to 
provide qualified students the opportunity to serve as 
officers in the active Air Force, the Air National Guard, 
or the Air Force Reserve. 
The curriculum is divided into two two-year phases, 
the general military course (GMC) and the professional 
officer course (POC). Students may elect to substitute a 
6-week field training period at an Air Force base for the 
GMC portion of the curriculum. Completion of the 
general military course either on campus or in the 6-
week field training is a prerequisite for entry into the 
professional officer course. Cadets who complete the 
on-campus GMC classes are required to attend a 4-week 
field training period if they elect to enroll in the POC. 
Selection for the professional officer course is on a 
competitive basis, and cadets enrolling in this course 
must meet certain mental, physical, and moral stan-
dards. Qualified cadets may elect classification as flight 
candidates and receive flight instruction during their 
final year in the POC. Upon enrollment in the POC, all 
cadets are required to complete a contractual agreement 
with the Air Force, which obligates them to four years 
of active duty as an officer in the United States Air 
Force if in a nonflying category, and six years if a pilot 
or navigator. Uniforms and texts are supplied to the 
cadets, and those in the POC receive a monthly sub-
sistence allowance. The best qualified cadets 
participate in a College Scholarship Program (CSP) that 
provides payment of full tuition, fees, and textbooks. In 
addition, the CSP cadet receives the same subsistence 
allowance paid all cadets who have entered into the 
contractual agreement. Eligibility requirements for the 
CSP change from time to time; interested students 
should contact the Department. 
Additional information concerning Air Force Officer 
Education may be obtained from the Professor of 
Aerospace Studies, Iowa State University. Also see 
Officer Education this catalog. 
Courses Primarily for Undergraduate Students 
141, 142, 143. Contemporary United States Military Forces. (1-0) Cr. 
1 each. Yr. Functions of U.S. military forces; defense organization and 
policy making; policies and strategies of Soviet Union and Communist 
China, and U.S. defense alliances. 
141A, 142A, 143A, 241A, 242A, 243A. Corps Training. (0-1) Cr. R 
each. Yr. Initial military training related to wearing the uniform, engaging 
in military customs and courtesies, participating in military ceremonies, 
giving military commands and instructions, correcting and evaluating such 
skills, and learning the responsibility of an Air Force officer. Most of time 
spent with formal and informal presentations describing work of an officer. 
241, 242, 243. The Development of Air Power. (1-0) Cr. 1 each. Yr. 
Development of air power from dirigibles and balloons through the 
peaceful employment of U.S. air power in relief missions and civic action 
programs in the late 1960s, and the air war in South-east Asia through 
1971. 
341, 342, 343. National Security Forces in Contemporary American 
Society. (3-0) Cr. 3 each. Yr. Prerequisite: 243 or equivalent. The military 
profession, civil-military interaction, the framework of defense policy, the 
formulation of defense strategy, strategy and the management of conflict. 
The formulation and implementation of U.S. defense policy. The officer 
classification and assignment system. Development of communicative 
skills needed by junior officers. 
341A, 342A, 343A, 441A, 442A, 443A. Corps Training. (0-1) Cr. R 
each. Yr. Advanced leadership training pertaining to planning, organizing, 
supervising, conducting, inspecting, and evaluating military activities; pre-
paring and presenting briefings and other communications; providing 
counsel, guidance, information, and other services which increase the un-
derstanding, motivation, and performance of other cadets. 
401. Primary Ground School. (3-0) Cr. 3. F. Prerequisite: 343 or 
equivalent. Theory of flight; Federal Aviation regulations; aviation 
meteorology; aerial navigation; flight computers; radio communications. 
441, 442, 443. The Professional Officer. (3-0) Cr. 3 each. Yr. Pre-
requisite: 343. Professionalism, leadership, and management; meaning of 
professionalism and professional responsibilities; the military justice 
system, leadership theory and practices; management, principles and func-
tions, problem solving; management tools, practices, and controls. 
Animal Ecology 
Roger W. Bachmann, Acting Chairman of Department 
Professors: Carlander, Moorman, Muncy. 
Associate Professors: Bulkley, Dahlgren, Menzel, 
Wing. 
Assistant Professors: M. Bachmann, Best, Petersen. 
Instructor: Crawford. 
Undergraduate Study 
The department offers work for the degree Bachelor 
of Science with majors in animal ecology and fisheries 
and wildlife biology (see College of Agriculture, 
Curricula). 
The animal ecology program provides its majors with 
an understanding of basic ecological principles and 
processes. It is oriented toward students desiring a 
general and flexible program in environmental biology, 
and for those planning graduate work in theoretical or 
applied ecology. Upon consultation with the academic 
adviser, a specialization may be selected in such areas 
as water pollution biology, population ecology, aquatic 
ecology, terrestrial ecology, nature interpretation, and 
environmental problems. Animal ecology graduates 
may find employment as research ecologists for in-
dustry, environmental consulting firms, or government 
agencies, as environmental protection administrators, 
or with supplemental education, as teachers. 
The fisheries and wildlife biology curriculum in-
cludes broad study of vertebrate zoology and ecology as 
a basis for research and management of wildlife re-
sources. Special interests may be pursued through elec-
tive courses and summer employment. Most employ-
ment opportunities in fisheries and wildlife biology are 
with government agencies. Graduates are prepared for 
such positions as fisheries or wildlife biologist, con-
servation officer, park naturalist, hatchery or game farm 
technician, or ecological survey technician. Additional 
education and training can lead to other opportunities 
in the fields of research and management biology, 
natural resources planning and administration, 
teaching, and environmental consulting, among others. 
Both curricula require three months of relevant work 
experience or study at a summer biological station 
prior to graduation. The latter may be accomplished at 
the Iowa Lakeside Laboratory at Lake Okoboji (see Iowa 
Lakeside Laboratory). Information on the Laboratory is 
available from the department chairman. 
Graduate training is necessary for an increasing 
number of specialized positions within the fields of 
animal ecology and fisheries and wildlife biology. Ma-
jors preparing for graduate study should take one year 
of a foreign language, a full year of physics, and addi-
tional chemistry and mathematics. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
fisheries biology and wildlife biology. Within these ma-
jors, the student may also specialize in animal 
behavior, ecology, limnology, or taxonomy. 
Proficiency in one foreign language is required for 
the M.S. and Ph.D. The same language may serve for 
both degrees. Proficiency may be demonstrated by one 
year of college credit with a minimal average of 2.0 (on 
a 4.0 = A scale), by an Educational Testing Service 
Foreign Language Examination Score of at least 500, or 
by committee approval of equivalent language ex-
perience. The student's committee may require addi-
tional language competence. 
Personnel of the U.S. Fish and Wildlife Service, the 
Iowa State Conservation Commission, and the Wildlife 
Management Institute, through the Iowa Cooperative 
Fishery Research Unit and the Iowa Cooperative 
Wildlife Research Unit, contribute to the graduate pro-
gram of the department. The department participates in 
the interdepartmental graduate program in Water 
Resources (see Index). 
Open to graduate students for minor credit only: 405, 
447, 448, 464, 465. 
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C.ourses Primarily for Undergraduate Students 
110. Technical Lecture. (1-0) Cr. R; F. Orientation to fields of animal 
ecology and fisheries and wildlife biology. 
200. Vertebrate Biology. (3-6) Cr. 5. W. Prerequisite: Zoo! 106. In-
troduction to classification, identification, evolution, and biology of 
vertebrates: fish, amphibians, reptiles, birds, mammals. 
302L. Field Biology. (See list of courses offered at the Iowa Lakeside 
Laboratory.) 
306. Herpetology. (2-3) Cr. 3. S. Prerequisite: 200. Menz.el. Biology, life 
histories, classification, and identification of amphibians and reptiles. 
Field trips. 
309. Basic Ecology. (Biol 309) See Biology. 
340. Ornithology. (2-6) Cr. 4. S. Prerequisite: 200. Biology, classifica-
tion, and identification of major bird groups; laboratory and field work, in-
cluding one-day field trips to bird habitats. 
342. Principles of Wildlife Conservation. (3-0) Cr. 3. W. Prerequisite: 
309. Wing. History and biological basis of fish and wildlife conservation 
and management. 
349. Seminar. (2-0) Cr. 1. F.W. Prerequisite: 342. Current topics in 
animal ecology, fisheries and wildlife biology, and environmental issues. 
405. Fundamentals of Llmnology. (2-3) Cr. 3. F. Prerequisite: Fifteen 
credits in biological sciences or graduate classification. Bachmann. 
Physical and chemical features of inland waters and their biological com-
munities. Techniques of limnological surveys. Field trips. 
447. Mammalogy. (2-6) Cr. 4. F. Prerequisite: 200. Petersen. Biology, 
identification, and classification of mammals. Field trips. 
448. Wildlife Techniques. (2-6) Cr. 4. S. Prerequisite: 340, 342, 447; Bot 
424. Petersen. Survey and evaluation of techniques used in research and 
management of game animals; laboratory and field work, including field 
project. 
461. Inland Sport Fisheries Management. (2-3) Cr. 3. F. Prerequisite: 
342. Carlander. Survey of problems and techniques of managing fish 
populations and habitats for recreational uses. Not accepted for credit 
toward a major in fisheries and wildlife biology. Field trips. 
464. Ichthyology. (2-6) Cr. 4. F. Prerequisite: 200. Menz.el. Biology, 
classification, and identification of major freshwater and marine fish 
groups. Field trips. 
465. Fisheries Management. (3-3) Cr. 4. S. Prerequisite: 405, 464. 
Carlander. Concepts and practices relating to maintenance and improve-
ment of fishery resources. Field trips. 
490. Independent Studies. Cr. 1 to 5 each time taken. Prerequisite: Fif-
teen credits in biological sciences, permission of instructor. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Seminar. Cr. 1. F.W.S. Prerequisite: Pennission of instructor. 
Reports of research and current literature. 
502. Animal Ecology. (3-0) Cr. 3. W. Prerequisite: 309; Biol 303, Gen 
340 recommended. Best. Relationships between organisms and their en-
vironment, with major emphasis on adaptive strategies and evolutionary 
mechanisms. 
508L, 509L. Aquatic Ecology. (See list of courses offered at the Iowa 
Lakeside Laboratory.) 
540. Waterfowl Biology and Conservation. (3-3) Cr. 4. F. Prerequisite: 
320, 340. Taxonomy, biology, and conservation of waterfowl of the world. 
560. Fishery Aspects of Water Pollution. (3-0) Cr. 3. Alt. W. , offered 
1977. Prerequisite: 405, pennission of instructor. Bulkley. Environmental 
requirements of freshwater fish in re lation to aquatic pollution. 
563. Fish Propagation. (2-3) Cr. 3. Alt. S., offered 1976. Prerequisite: 
465. Bulkley. Principles and techniques of fish propagation, hatchery 
operation, nutrition, and disease problems. Field trips. 
590. Special Topics. Cr. 1 to 5 each time taken. Prerequisite: Fifteen 
credits in zoological sciences, permission of instructor. 
Courses for Graduate Students, major or minor 
602. Ecological Energetics. (3-0) Cr. 3. W. Prerequisite: 309; Bot 424. 
Bachmann. Theory and use of energy flow in analysis and description of 
ecosystems. 
603. Population Ecology. (5-0) Cr. 5. W. Prerequisite: 502. Carlander. 
Animal population fluctuation with emphasis on mechanics of maintaining 
optimal density. 
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605. Advanred Limnology. (3-6) Cr. 5. S. Prerequisite: 405; Stat 401. 
Bachmann. Physical, chemical and biological processes of lakes and 
streams and their relationships to biological productivity, ecological suc-
cession, and water quality. Lirnnological research techniques. Field trips. 
645. Wildlife Management. (3-3) Cr. 4. Alt. W., offered 1977. Pre-
requisite: 342, 448, 502. Dahlgren. Theories and principles of wildlife con-
servation, management practices, and special topics. Field projects. 
662. Techniques of Fisheries. (3-3) Cr. 4. Alt. S., offered 1976. Pre-
requisite: 465; Stat 402. Muncy. Critical analysis of methods for studying 
fish growth, food habits, population estimation, and mortality rates. 
663. Fisheries Resources. (3-0) Cr. 3. Alt. W., offered 1977. Prerequisite: 
465. Muncy. Survey of fishery resources; analysis of problems concerned 
with commercial and sport fisheries and their management. 
699. Research. 
Animal Science 
S. A. Ewing, Head of Department 
Professors: Anderson, Balloun, Beresford (Emeritus), 
Burroughs, c.annon (Emeritus), Christian, Eggleton, 
Foreman, Freeman, Goll, Haynes, Herrick, Jacobson, 
Kline, LaGrange, Lee, Lush, Melampy, McGilliard, 
Nordskog, Owings, Porter (Emeritus), Self, Shearer, 
Speer, Stevermer, Topel, Trenkle, Vetter, Voelker, 
Wickersham, Willham, Young. Zmolek. 
Associate Professors: Beitz, Brackelsberg, Eastwood, 
Ewan, Geasler, Jurgens, Kiser, Nelson, Parrish, Robson, 
Rust, Stromer, Warner, Wunder, Zimmerman. 
Assistant Professors: Berger, Brant, Hasiak, Hoffman, 
Holden, Hoskins, Kuhlers, McKean, Mertens, Nelson, 
Rouse, Strohbehn. 
Instructors: Thomas, Watson. 
Undergraduate Study 
For undergraduate curricula in animal science and 
dairy science, see College of Agriculture, Curricula. 
The department offers the degrees Bachelor of 
Science in animal science, Bachelor of Science in dairy 
science, and complementary work toward admission to 
schools of law, medicine, and veterinary medicine in 
either curricula. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
animal breeding, animal nutrition, meat science, mus-
cle biology, nutritional physiology, poultry nutrition, 
poultry products technology, and physiology of 
reproduction. Minor work is offered in these areas to 
students taking major work in other departments. For 
students desiring more general training, the degree 
Master of Science is offered in animal production. In 
this program additional course work may be substi-
tuted for a thesis. 
A strong undergraduate program is required for those 
students interested in graduate study. Fundamental 
training in biology, chemistry, mathematics, and 
statistics is requisite to a satisfactory graduate program. 
Graduate programs in animal science include support-
ing work in areas such as agronomy, anatomy, bac-
teriology, biochemistry, chemistry, economics, food 
technology, genetics, physiology, and statistics. Stu-
dents may choose graduate programs involving a joint 
major with one of these areas. 
The department also cooperates in the in-
terdepartmental program of Immunobiology and 
Molecular Cellular and Developmental Biology. (See 
Index.) 
The foreign language requirement, if any, is 
established on an individual basis by the program-of-
study committee appointed to guide the work of the 
student. 
Open to graduate students for minor credit only: 318, 
319, 350, 351, 420, 423, 425, 427, 429, 434, 436, 437, 
471. 
C.ourses Primarily for Undergraduate Students 
110. Orientation in Animal Scienre. (1-0) Cr. R; F.W.S. Survey of 
animal science field. 
114. Animal Production. (4-2) Cr. 5. F.W.S. SSL Basic elements of the 
comparative characteristics and bodily functions of farm animals, their 
place in animal agriculture, and the production, evaluation, and marketing 
of their products. Includes cattle for meat and milk, horses, sheep, swine 
and poultry. 
115. Horses and Ponies. (2-2) Cr. 3. F.W.S. Horses and ponies used for 
pleasure and work. Selection of types and breeds for various uses. 
170. Meat and Meat Processing. (2-2) Cr. 3. F.W.S. Composition of 
meat and its nutritive value. Selection and meat tenderness, preparation 
and carving, retail cut identification, cutting and freezing. 
218. Feeds and Feeding. (3-2) Cr. 4. F.W.S. Prerequisite: 114. Practical 
feeding and management of hogs, beef and dairy cattle, and sheep. Not ac-
cepted for credit for animal and dairy science degrees. The department re-
commends that credit in both 218 and 319 not be applied toward gradua-
tion. 
225. Animals in the American F.conomy. (3-2) Cr. 4. W. The origin, de-
velopment, and contribution of distinct animal types. Adapting animals to 
the changing needs of society. 
270. Meat Animal Growth and Body Composition. (2-4) Cr. 4. F.W.S. 
Prerequisite: 114, Biol 101 , B & B 221 or organic chemistry. Prenatal and 
postnatal development of animal and poultry tissue with emphasis on mus-
cle, fat, and bone growth. Evaluation of body composition for meat-
producing animals. Grades and pricing. 
301. Poultry Scienre Techniques. (1-3) Cr. 2. W. Prerequisite: 114. An 
introductory course in practical poultry techniques. Selection of breeding 
and laying stock, grading of eggs, antemortem and postmortem grading of 
poultry, study of internal organs and their functions. Field trips. 
305. Livestock Judging. (0-6) Cr. 3. F.S. Prerequisite: 270, 115 recom-
mended. Beef cattle, hogs, horses, and sheep. 
315. Light Hor"...e Husbandry. (1-4) Cr. 3. F.S. Prerequisite: 115. Breed-
ing, feeding, care, handling, marketing, and training of light horses and 
ponies. English and Western equitation and horsemanship. Field trips. Fee. 
318. Fundamentals of Nutrition. (4-0) Cr. 4. F.W.S. SS!. Prerequisite: 
Organic chemistry or BB 221, junior standing. Physiology recommended. 
Digestion and metabolism of carbohydrates, fats, proteins, minerals, and 
vitamins. Measures of energy. 
319. Applied Animal Nutrition. (4-0) Cr. 4. F.W.S.SSII. Prerequisite: 
318. Essential nutritive requirements of livestock and poultry, sources and 
composition of nutrients, replacement value of feeds in rations, identifica-
tion of ingredients, ration formulation, and feeding recommendations. The 
department recommends that credit in both 218 and 319 not be applied 
toward graduation. 
320. Laboratory Methods in Animal Nutriticn. (1-4) Cr. 3. W. Pre-
requisite: 319, Chem 211 . Methods and techniques for proximate, chemical 
and miscroscopic analysis of feedstuffs. Qualitative test for feed additives 
and adulterants. 
331. Animal Reproduction. (3-0) Cr. 3. F. W.S. Prerequisite: A course 
in physiology. Comparative anatomy, physiology, and endocrinology of 
animal reproduction. 
332. Laboratory Methods in Animal Reproduction. (l}-2) Cr. 1. F.S. 
Prerequisite: Credit or classification in 331. Techniques of artificial in-
semination in farm animals. 
335. Dairy Cattle Selection. (l}-6) Cr. 2. S. Prerequisite: Sophomore 
standing. Selection of breeding animals for dairy herds. Comparative 
terminology, decision malcing, and presentation of oral reasons. Trips to 
dairy cattle farms. 
350. Principles of Animal Breeding. (3-0) Cr. 3. F.W.S.SSJ. Pre-
requisite: Gen 340 or 350; Stat 101 or 104. The genetic and environmental 
bases of animal differences. Performance testing, selection, and mating 
systems. 
351. Applied Animal Breeding. (2-2) Cr. 3. F.W.S.SSil. Prerequisite: 
350. Application of quantitative genetic principles in evaluating seedstock. 
Methods of measuring and analyzing economic traits. Simulated breeding 
herd and flock selection. 
370. Meat Science and Processing. (3-6) Cr. 5. F.W.S. Prerequisite: 270. 
Conversion of muscle to meat. Fundamentals involved in meat processing 
and preservation. Microbiology and merchandising of meat. Field trips. 
371. Meat for Institution Food Service. (2-3) Cr. 3. W. Prerequisite: F & 
N 215. Meat and poultry for hotel, restaurant, and institutional use. Struc-
ture, composition, cutting, preparation, selection, sanitation, portion con-
trol, cooking, and carving. Field trips. For institution management juniors. 
400. Agricultural Travel Course. Cr. 4. SS. Prerequisite: Junior or 
senior classification. Limited enrollment. 
A. American Tour, offered 1977. 
B. European Tour, offered 1976. 
Students taking this course will also be required to register for Agron 400 
for 4 credits. Tour and study of production methods in major livestock and 
crop regions of the United States and other countries. Influence of climate, 
soil, topography, markets, and other factors on livestock and crops pro-
duced. 
420. Poultry Nutrition. (3-2) Cr. 4. F. Prerequisite: 318. Theoretical and 
practical aspects of poultry nutrition. Ration formulation, mixing, and feed-
ing tests. Feeding programs and requirements at different ages. 
423. Poultry Production. (3-0) Cr. 3. S. Prerequisite: 319, 350. Practical 
feeding and management of chicken and turkey flocks. Operational study 
of commercial farms, including production and marketing practices. 
425. Pork Production. (3-2) Cr. 4. F.W.S. Alt. SS!, offered 1976. Pre-
requisite: 319, 350; 351 recommended. Life-cycle swine production. 
427. Beef Production. (3-2) Cr. 4 . F.W.S. Alt. SS!, offered 1977. Pre-
requisite: 319, 350; 351 recommended. The beef industry from conception 
to consumption. Cow-calf and feedlot operations. 
429. Sheep Production. (3-0) Cr. 3. W.SSJ. Prerequisite: 319, 350; 351 
recommended. Calendarized farm flock program. Programs for feeder 
lambs. Wool. 
434. Milk Production. (3-0) Cr. 3. F.W.S. Prerequisite: 319, 350. 
Economics of milk production. Facilities, feeding, management of the milk-
ing herd. Raising replacements. 
436. Dairy Enterprise Planning. (3-0) Cr. 3. S. Prerequisite: 434. In-
dependent student development of dairy production systems, supplement-
ed by presentation of research findings, discussions, and student seminars. 
437. Biology of Lactation. (3-0) Cr. 3. F. Prerequisite: 318. Develop-
ment, structure, and functional processes of the mammary gland. 
Nutritional relationships. 
471. Egg Technology. (2-3) Cr. 3. F. Prerequisite: Bact. 300. Measure-
ment of quality factors. Processing methods. Field trips. 
475. Intercollegiate Judging Training and Competition. A: Cr. 1 to 7. 
F.W.S.; B: Cr. 1 to 6. F.W.S.; C: Cr. 1 to 6. F.W.S. ; D: Cr. 2. W.S. Pre-
requisite: Admission by invitation. 
A. Meat Animals and Horses. 
B. Dairy Cattle. 
C. Meats. 
D. Marketing. 
Specialized training in evaluating and grading live animals and carcasses. 
Field trips to farms, meat processing firms, and livestock expositions. 
480. Animal Nutrition. (5-0) Cr. 6. S. Prerequisite: Fourth-year 
classification in veterinary medicine curriculum. Nutrient requirements for 
animals. Sources and composition of nutrients; ration formulation and 
feeding practices. 
490. Independent Study. Cr. 1 to 3. Prerequisite: Permission of instruc-
tor. Open to juniors and seniors in animal science and dairy science show-
ing satisfactory preparation for problems chosen. Individual topic con-
ference and preparation of report . 
A. Animal Science. 
B. Dairy Science. 
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C. Meats. 
D. Senior Seminar. 
G. Poultry Science. 
H. Honors Program. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
503. Seminar in Animal Production. (1-0) Cr. 1. F.S. Prerequisite: 
Permission of instructor. Discussion and evaluation of current topics in 
animal production and management. 
506. Animal Experimentation. (3-2) Cr. 4 . W. Prerequisite: Stat 401. 
The scientific method in animal research. Recognizing and defining impor-
tant problems in the livestock industry. Emphasis upon planning and con-
ducting animal experiments and interpretation of the observed results. 
518. Advanced Nonruminant Nutrition. (4-0) Cr. 4. W. Prerequisite: 
319. Interactions and metabolism of nutrients for growth, production, and 
reproduction in poultry and swine. 
519. Advanced Ruminant Nutrition I. (3-0) Cr. 3. S. Prerequisite: 319. 
Digestion, absorption, and metabolism of nutrients as related to main-
tenance growth, lactation, and reproduction in ruminants. 
520. Advanced Ruminant Nutrition II. (2-3) Cr. 3. Alt. F., offered 1976. 
Prerequisite: 318. Survey of outstanding literature on methodology as ap-
plied to the study of the physiological aspects of ruminant nutrition. 
Laboratory to illustrate principles, methods, and special procedures. 
533. Physiology and Endocrinology of Animal Reproduction. (V APP 
533) ( 4-0) Cr. 4. S. Development of structure and function of the reproduc-
tive system. Physiologic and endocrine aspects including puberty, 
gametogenesis, estrous cycle, pregnancy, parturition, interaction of en-
vironment, thyroid and adrenal function, and nutrition with these pro-
cesses. 
550. Genetic Improvement of Farm Animals. (3-0) Cr. 3. S. Pre-
requisite: 351, Stat 401. Gene frequency, gene effects, genetic variation, and 
covariation in productive traits. Adjusting for environmental differences 
and estimated breeding value. Mass, pedigree, family selection, and pro-
geny testing. Selection indexes. Breeding plans for maximizing rates of im-
provement. 
570. Advanced Meat Science and Applied Muscle Biology. (3-0) Cr. 3. 
S. Prerequisite: 370. Structure and chemical composition of meat. Lipid 
and muscle deposition. Rigor mortis and postmortem change in muscle 
components and their relations to the use of muscle as a food. 
590. Special Topics. Cr. 1 to 3. Special topics in the animal sciences, of-
fered on demand and often conducted by guest professors. 
A. Animal Breeding. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Production. 
E. Meat Science. 
F. Physiology of Reproduction. 
H. Poultry Nutrition. 
I. Poultry Products. 
Courses for Graduate Students, major or minor 
603. Seminar in Animal Nutrition. (1-0) Cr. 1. F.W.S. Prerequisite: 
Permission of instrU£tor. Discussion of current literature; preparation and 
submission of abstracts. 
605. Methods and Techniques in Animal Nutrition Experimentation. 
(2-3) Cr. 3. F. Prerequisite: Stat 401 . Methods and techniques in planning 
and conducting nutrition experiments with poultry, swine, cattle, and 
sheep. Includes visits to experimental facilities. 
618. Advanced Nutrition - Minerals and Vitamins. (4-0) Cr. 4. F. 
Prerequisite: B & B 406. The role of vitamins and minerals in mammalian 
intermediary metabolism. Integration of cellular biochemistry and 
physiology of vitamins and minerals. 
619. Advanced Nutrition -Protein. (3-0) Cr. 3. W. Prerequisite: B & B 
406. Digestion, absorption, and intermediary metabolism of amino acids 
and protein. Integration of cellular biochemistry and physiology of mam-
malian protein metabolism. 
620. Advanced Nutrition - Energy. (3-0) Cr. 3. S. Prerequisite: B & B 
406. Energy constituents of feedstuffs and energy needs of animals as relat-
ed to cellular biochemistry and physiology. Interpretations of classical and 
current research. 
650. Population Genetics. (Gen 650) (3-0) Cr. 3. W. Prerequisite: Stat 
401 . Statistical methodology in the study of population genetics. Concepts 
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of a population. Study of qualitative and quantitative population genetics 
including equilibrium and dynamic populations. 
651. Methodology in Animal Breeding. (3-0) Cr. 3. S. Prerequisite: 650, 
Stat 402. Tedmiques and statistical tools useful in animal breeding theory 
and application. Correction for environmental effects, estimation and in-
terpretation of components of variance, heritabilities, genetic correlations, 
and their standard errors. Kinds of selection and selection index theory. 
652. Population Dynamics in Animal Breeding. (3-0) Cr. 3. F. Pre-
requisite: 651, Stat 411. Population size, inbreeding, selection intensity, 
and selection schemes as they affect rate of genetic change in farm animals. 
Conditions for optimum change, genetic limits, and equilibria. 
653. Applied Poultry and Swine Breeding. (3-0) Cr. 3. Alt. S., offered 
1976. Prerequisite: 651. Application of breeding systems, selection 
methods, inbreeding, and hybridization. 
654. Applied Beef and Dairy Cattle Breeding. (3-0) Cr. 3. Alt. S., of-
fered 1977. Prerequisite: 651 . Application of breeding systems, sire selec-
tion and evaluation, and crossbreeding. 
670. Molecular Biology of Muscle. (B & B 670) (4-0) Cr. 4. Alt. F., of-
fered 1976. Prerequisite: B & B 406 or 503. Microstructure and chemical 
composition of muscle tissue. Chemistry and biosynthesis of muscle and 
connective tissue protein. Molecular aspects of muscle contraction. 
680. Modem Views of Nutrition. (F & N 680) (2-0) Cr. R; W. A seminar 
presenting current concepts in nutrition and related fields. Required for all 
graduate students in nutrition. 
699. Research. 
A. Animal Breeding. 
B. Animal Nutrition. 
C. Meat Animal Production. 
D. Dairy Production. 
E. Meat Science and Muscle Biology. 
F. Physiology of Reproduction. 
H. Poultry Nutrition. 
I. Poultry Products. 
Anthropology 
For description of courses, see Sociology and An-
thropology. 
Applied Art 
Clair B. Watson, Head of Department 
Professors: Adams (Emeritus), Garfield (Emeritus), 
Meixner, Navin, Petersen (Emeritus). 
Associate Professors: Danielson, Dawn, Fenimore, 
Heggen, Held, Miller, Polster, Zimmerman. 
Assistant Professors: Allen, Dake, Harrington, Morgan, 
Stratton, Townsend. 
Instructors: Becker, Bro, Figura, Hedrick, Hromyak, 
Lindstrom, Mcilrath, Melby, Ragouzeos, Reynolds, 
Shouse, Smith, Tow, Warme, Weinkein. 
Undergraduate Study 
For undergraduate curriculum in applied art leading 
to the degree Bachelor of Arts see Home Economics, 
Curricula. 
The department offers work for the degree Bachelor 
of Arts with majors in advertising design, art educa-
tion, craft design, and interior design. 
I. Advertising design. This major prepares students 
for positions in graphic design, for work requiring 
imagination and skills in the layout and design of com-
munication media that will express concept and 
purpose with clarity and style. 
II. Art education. This major is planned for students 
preparing for certification to teach art in grades kin-
dergarten through twelve. Students may enroll in art 
education. However, to be admitted to the teacher 
education program, the student must be accepted by a 
department committee and the committee on Academic 
Standards of the College of Education. The program 
outlined for art education is under the College of Home 
Economics, Department of Applied Art. For general re-
quirements for teacher certification, see College of 
Education. 
Ill. Craft Design. This major provides for an em-
phasis in either fiber or clay, metal, and wood. The stu-
dent gains a concentrated background preparing for 
careers such as marketing crafts, free lance design, or 
teaching in community education. 
IV. Interior design. This major is planned for art stu-
dents who enter the professional field of interior de-
sign. 
Students applying for advanced credit must submit 
representative work. 
Graduate Study 
The department offers work for the degree Master of 
Arts with major in Applied Art and minor work to stu-
dents taking major work in other departments. Within 
the Applied Art major the student may specialize in 
advertising design, art education, craft design, and in-
terior design. 
Full acceptance into the graduate program requires 
satisfactory evidence of ability in the specified area and 
the completion of a curriculum substantially equivalent 
to that required of undergraduate students in Applied 
Art at this institution. Of the forty-five credits required 
in the graduate program, a minimum of nine credits 
must be taken outside of the department. The can-
didate's graduate committee will decide if additional 
work is necessary. 
The graduate program in this department requires an 
original work or group of works or an investigation. 
Either of these must be accompanied by an appropriate 
thesis. Candidates may be required to prepare an ex-
hibition of this work during their last term in resi-
dence. 
There is no foreign language requirement for the 
degree Master of Arts. 
The department also cooperates in the inter-
departmental program of Housing (see Index). 
Open to graduate students for minor only: 433, 467, 
468, 474, 484. 
C.ourses Primarily for Undergraduate Students 
103, 1035, 104. Design. 103: (3-0) Cr. 3; 103S: (0-9) Cr. 3. F.W.S.SS.; 
104: (0-9) Cr. 3. F.W.S. Prerequisite: 103S: Credit or classification in 103; 
104: 1035. 103: Introduction to design. Emphasis on art elements and prin-
ciples. 1035: Two-dimensional studio design problems. Fee. 104: Studio; 
design in two and three dimensions. Fee. 
140. Introduction to Craft Design. (1-0) Cr. 1. S. Survey of contem-
porary trends in the areas of craft design; the craftsman and his craft. Job 
opportunities and portfolio preparation. 
150, 250, 350. Drawing. (G-9) Cr. 3 each. 150: F.W.S.SS. ; 250, 350: 
F.W.S. Prerequisite: 250: 150; 350: 250. 150: Drawing fundamentals and 
pictorial composition, using various drawing materials and subject \Il8tter. 
Fee. 250: Techniques and experimental media with emphasis on drawing 
as an art form. Fee. 350: Artistic anatomy; drawing from the model in 
various media. Fee. 
170. Lettering. (G-9) Cr. 3. F.W.S.SS. Freehand lettering and built-up let-
ter forms; classic, traditional, and modern. 
203. Color. (1-4) Cr. 3. F.W.S. Prerequisite: 103S. Color theory and 
problems to develop awareness of color interaction, sensation, and light. 
210. Art Experiences for Children. (G-9) Cr. 3. F.W.S.SS. Experimenta-
tion with materials and processes in two and three dimensions suitable for 
the teaching of arts and crafts to children, preschool age to sixth grade. 
Nonmajors only. Fee. 
220, 320, 420. Design in Wood. (G-9) Cr. 3 each. 220: F.W.S.; 320: W.; 
420: S. Prerequisite: 220: 104, Fr E 121; 320: 220; 420: 320. 220: Introduc-
tion to the visual and aesthetic qualities of wood; woodworking techni-
ques. Fee. 320: Woodworking with emphasis on construction and joining. 
Fee. 420: Emphasis on lamination and carving. Fee. 
227. Art Metal. (G-9) Cr. 3. F.W.S. Prerequisite: 104, Fr E 121, credit or 
classification in Met 200 and 2001. Design of jewelry using basic construc-
tion techniques; introduction to casting. Fee. 
233, 333, 433. Painting. (G-9) Cr. 3 each. 233, 333: F.W.S.; 433: W.S. 
Prerequisite: 233: 150; 333: 233, 250; 433: 333. 233: Water-based media 
and their relationship to color and composition. Fee. 333: Oil painting and 
other media. Fee. 433: Media and compositional experimentation. Fee. 
240. Stitchery. (G-9) Cr. 3. W.S. Prerequisite: 104, 150. Two- and three-
dimensional design problems using stitchery techniques. Fee. 
243, 244, 245. Weaving. (G-9) Cr. 3 each. 243: F.S.; 244: F.W.S.; 245: W. 
Prerequisite: 243, 244: 103S; 245: 203, 244, T&C 204. 243: Use of natural 
fibers and dyes, spinning, and fabric construction using non-loom pro-
cesses. Fee. 244: Fabric design on a four-harness loom. Fee. 245: Design of 
two- and three-dimensional fabrics. Fee. 
261, 262. Fundamentals of Interior Design. 261: (2-6) Cr. 4. F.W.S.SS. 
262: (G-9) Cr. 3. S. Prerequisite: 261: 103; 262: 261 . Principles of design and 
color applied to residential interiors. 262: Residential interior design pro-
blems for nonmajors. 
264. Interior Rendering. (G-9) Cr. 3. F.S. Prerequisite: 103S, 233, Fr E 
121, credit or classification in 261. Varied media and techniques for pre-
sentation drawings. 
270. Lettering for Graphics. (G-9) Cr. 3. F.W.S. Prerequisite: 103S, 170. 
Lettering techniques for reproduction. Fee. 
272. Typography. (G-9) Cr. 3. F.W. Prerequisite: 270. Type and its ap-
plication in graphic design and layout. 
278, 279. Fuhion Illustration. (G-9) Cr. 3 each. 278: F.W.S.; 279: S. 
Prerequisite: 278: 150; 279: 278. Illustration of the fashion figure, costume 
rendering, and layout. Fee. 
280, 281, 282. History of Art. (3-0) Cr. 3 each. 280: F.W.; 281: W.S.; 
282: F.S. Prerequisite: 281: 280; 282: 281. The development of the visual 
arts of western civilization including painting, sculpture, crafts, and 
architecture. 280: Prehistoric to Early Christian and Byzantine. 281: 
Romanesque through eighteenth century. 282: nineteenth and twentieth 
centuries. 
284. Art Survey. (3-0) Cr. 3. F.S. Prerequisite: Sophomore classification. 
The historic development of the visual arts from earliest times to the pre-
sent. 
314, 315, 316. Art Education Methods. (G-6) Cr. 2 each. 314: F.; 315: 
W.; 316: S. Prerequisite: Application to the teacher education program 
through art education. Individualized study experiences and observation of 
art education programs at the elementary and secondary levels. Exploration 
of the issues, methods, and media of contemporary art education; dis-
cussion and activities. 
322, 323, 324. Design in Clay. (G-9) Cr. 3 each. 322: F.W.S.; 323: W.S.; 
324: F. Prerequisite: 322: 104, Fr E 121; 323: 322; 324: 323, Cer E 380. 322: 
Introduction to clay; construction, decoration, and firing. Fee. 323: Throw-
ing and hand building; test glares. Construction and application of lids, 
handles, and spouts. Kiln preparation and stacking. Fee. 324: Glare pre-
paration. Combined wheel and hand-built ware; matched sets and bottle 
forms. Fee. 
327, 328. Silversmithing and Art Metal. (G-9) Cr. 3 each. 327: F.S.; 
328: W. Prerequisite: 327: 227; 328: 327. 327: Holloware and jewelry: 
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techniques of raising, forging, chasing, and casting. Fee. 328: Metal and re-
lated materials, box construction, and stone setting. Fee. 
347, 348. Block and Screen Printed Fabrics. (G-9) Cr. 3 each. 347: 
F.W.S.; 348: F.W. Prerequisite: 347: 203, 250; 348: 347, T&C 204. 347: 
Repeat pattern design using block and screen printing techniques. Fee. 348: 
Single and multiple screen printing. Multicolor design problems. Fee. 
349. Batik and Tie-Dye. (G-9) Cr. 3. F.S. Prerequisite: 203, 250. Resist 
dyeing techniques; two- and three-dimensional design problems. Fee. 
381, 362. History of Furniture. (3-0) Cr. 3 each. 361: F.; 362: W. 
Furniture styles and interior architectural backgrounds. 361: European; 
362: American. 
384, 365. Residential Interior Design. (G-9) Cr. 3 each. 364: F.W.; 365: 
W.S. Prerequisite: 364: 264; 365: 364. Design problems for residential in-
teriors. 
370, 371. Visual Communication Design. (G-9) Cr. 3 each. F.W.S. Pre-
requisite: 370: 270; 371 : 370. Graphic layout and design for print media. 
Fee. 
373. Graphic Art Production. (G-9) Cr. 3. W.S. Prerequisite: 370. 
Preparation of camera-ready art. Fee. 
417, 418. Supervised Teaching of Art. Cr. 8 each. F.S. Prerequisite: All 
courses in the art education curriculum. Advance reservation required. Ex-
perience in teaching art. 417: in the secondary school; 418: in the elemen-
tary school. 
427, 428. Advanced Silversmithing and Art Metal. (G-9) Cr. 3 each. 
427: S. ; 428: F. Prerequisite: 327. 427: Enameling and raising. Design pro-
blems using nonprecious materials and found objects. Fee. 428: Holloware; 
handles, spouts, and die fonning. Fee. 
466. Interior Design Apprenticeship. Cr. 9 SSL Junior classification. 
Prerequisite: 362, 365, T&C 304. Professional interior design studio ex-
perience. Off campus. 
487. Commercial Interior Design. (G-9) Cr. 3. F.S. Prerequisite: 365. 
Restaurant, retail store, and office planning. 
488. Interior Design Procedures. (3-0) Cr. 3. F. Prerequisite: Credit or 
classification in 467. Professional ethics, general business procedures, and 
written specifications. 
474. Illustration for Advertising. (G-9) Cr. 3. F.S. Prerequisite: 370. 
Media, style, and technique experimentation. Fee. 
484. History of Ornament (3-0) Cr. 3. S. Prerequisite: Hist 201, 202. 
Emphasis on ornamental arts of the past and their interpretation for the 
present. 
490. Independent Study. Cr. 2 to 3 each time taken. Existing course of-
ferings, reservation, and permission of the instructor. 
A. Painting and Composition. 
B. Craft Design. 
C. Art Education. 
D. Art History. 
E. Interior Design. 
F. Advertising Design. 
H. Honors. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
590. Special Topics. Cr. arr. F.W.S.SS. Prerequisite: Bachelor's degree in 
applied art or evidence of satisfactory equivalency in the specialized area. 
A. Painting and Composition. 
B. Craft Design. 
C. Art Education. 
E. Interior Design. 
F. Advertising Design. 
Courses for Graduate Students, major or minor 
605. Seminar. Cr. arr. F.W.S. 
899. Research. 
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Architecture 
Martin D. Gehner, Head of Department 
Professors: Crites (Visiting) , Kocimski, McKeown, Pat-
ten, Shank, Stone. 
Associate Professors: Dunker, Dreyer (Visiting), 
Heemstra, Kitzman, Lorr, Overton, Slater, Toporek, 
Young. 
Assistant Professors: Block, DeKovic, Kersbergen, 
Maves, Mukerjea, Peterson, Phillips, Rudi, Sac-
copoulos, Shao, Wilson, Woods. 
Instructor: French. 
Visiting Lecturers: Dreyer, Findlay, Miller, Shilling. 
Undergraduate Study 
For curriculum in architecture leading to the degrees 
of Bachelor of Arts and Master of Architecture, see 
College of Engineering, Curricula . 
The architect seeks to shape an environment that en-
courages the growth of human values. The under-
graduate curriculum provides the academic introduc-
tion to the professional degree program. The specific 
courses develop the technical vocabulary to permit ex-
pression as an architect. The program of electives en-
courages individuals to study in depth or in breadth ac-
cording to their particular interests and aptitudes. An 
optional foreign studies program is offered. The degree 
Bachelor of Arts is awarded upon successful comple-
tion of the four-year program. 
Graduate Study 
The department offers work for the degree Master of 
Architecture with major in architecture and minor 
work to students taking major work in other depart-
ments. 
The master's program is designed to educate pro-
fessional architects to work effectively within contem-
porary constraints, to comprehend continuing changes 
within our society, and to formulate concepts for a bet-
ter human environment. Individual study under the 
guidance of a graduate committee is required. 
Professional experience following undergraduate 
studies is recommended prior to admission to the 
graduate program. 
Students who are qualified to enter graduate college 
and who possess the degree Bachelor of Arts in 
Architecture should receive the degree Master of 
Architecture upon successful completion of a program 
of studies consisting of at least: Arch 501 (2 er.) , 514 (5 
er.), 515 (5 er.), 516 (5 er.); 30 credits of supporting 
course work, 43 credits of seminar, research and/or de-
sign. Students who are qualified to enter graduate col-
lege and who possess the professional degree Bachelor 
of Architecture should receive the degree Master of 
Architecture upon successful completion of a program 
of studies consisting of at least: Arch 501 (2 er.), 614 (5 
er.); 15 credits of supporting course work; and 23 
credits of seminar, research and/or design. A 5-credit 
substitution for 614 is available to qualified candidates. 
A minimum of 45 graduate credits must be earned at 
Iowa State University. 
There is no foreign language requirement for the 
degree Master of Architecture. Graduate students with 
the consent of their committee may participate in the 
departmental foreign studies program. 
The department also participates in the in-
terdepartmental programs in Energy Systems Engineer-
ing and Housing. (See Index.) 
Open to graduate students for minor credit only: 
Arch422, 423, 424,425,430, 444, 446,447,463. 
Courses Primarily for Undergraduate Students 
101. Introduction to Architecture. (3-0) Cr. 3. F.W.S.SS. Introduction to 
architecture, emphasizing the relationships between man and his physical 
environment. Class discussions include ecology, cities and thei r institu-
tions, dwelling environments. The architect and his profession. Visiting 
lecturers, films, field trip. 
211 , 212, 311, 312, 411, 412. Design. 211, 212: (<H2) Cr. 4 each; 311, 
312, 411, 412: (0-15) Cr. 5 each. 211: F.W. 212: W.S. 311: F.S. 312: F.W. 
411: W.S. 412: F.S.SS. Prerequisites: Courses must be taken in sequence, 
and 211: 101, 234, Fr E 242; 312: 271, credit or classification in 300; 412: 
must be taken concurrently with 447. The minimum required under-
graduate sequence: Projects in architectural design of elementary and in-
termediate scope. Factors shaping architectural form and space. Problem 
solving and communication processes. Integration of system. Recognition 
and synthesis of objective and subjective values. Studio, seminar, field 
trips. 
213. Introduction to Architectural Design. (2-3) Cr. 3. S. Prerequisites: 
Fr E 121 , or Fr E 171 , or LA 113. Introduction to the background and pro-
cess of architecture design. Study of examples from history and current 
practice. Studio exercises in techniques employed in analysis and design. 
~vailable to nonmajors only. 
234, 235, 236. Freehand Drawing I. (1-6) (1-6) (0-6) Cr. 3, 3, 2. 234: 
F.W.SSI. 235: W.S.SSII. 236: F.S. Prerequisites: 235: 234; 236: 235. Studio 
practice in the fundamentals of drawing, incorporating perception, in-
terpretation, control, and communication through the use of various media. 
Studio work in 235 and 236 includes life drawing. 234, 235: Lectures and 
discussions of theory of formal elements, and principles of organization 
and expression. 
237. Introduction to Architectural Graphic Materials and Techni-
ques. (0-9) Cr. 3. S. Prerequisite: 235, Fr E. Basic work in application of 
visual languages to translate ideas into effective visual statements. In-
troduction of techniques and processes with particular emphasis on · 
architectural applications. Field trip. 
244. Concepts of Structural Systems. (2-3) Cr. 3. F.S. Prerequisite: 
Math 120, Phys 112. An overview of structural systems used in architec-
tural design and comparative studies using models. Field trip. 
271. Introduction to Architectural Programming. (2-0) Cr. 2. F.W.S. 
Prerequisite: 211. Programming space needs through problem analysis as a 
prelude to the design process. Investigation of methods. Applications to 
problems of limited scope. Prog!'8ffi organization and communication. 
300. Systems of Visual Order. (0-9) Cr. 3. F.W.S. Perceptual and 
physical responses to the environment. Formal elements of two and three 
dimensional design, point, line, plane, etc. Spatial relations, visual or-
ganization and materials, ordering systems. Vocabulary of design. Rela-
tionship of elements and ordering systems to architectural design. This 
course may be taken at any time so long as it is taken before or concurrent-
ly with 312. 
321, 322, 323. History of Architecture. (3-0) Cr. 3 each. 321: F.W. 322: 
W.S. 323: F.S. Prerequisites: 321: Credit or classification in Hist 201 ; 322: 
321, and credit or classification in Hist 202; 323: 322, and credit or 
classification in Hist 203 . The architecture of western civilization from an-
cient times through the modem period considering relationships to the 
site, to the surrounding, to the culture, and to the visual art. Field trip. 
332. Two-dimensional Studio. (0-6) Cr. 2 each time taken. F.W.S. Vis-
ual esthetics explored through the forces and inherent stimulant 
capabilities of form, color, textures, value, and materials; concepts of or-
ganic relationships for symbolic, decorative, and expressive statements 
through the idiom of studio painting and two-dimensional constructions. 
No more than 8 credits will be allowed for the sum of credits taken in 332 
and 532. 
333. Three-dimensional Studio. (0-6) Cr. 2 each time taken. F.W.S. 
Perceptual investigation of conceptions and manifestations of form, space, 
light, motion relationships. Ordering systems with various materials utiliz-
ing techniques of manipulation, addition, subtraction, substitution. In-
dividual and group projects. No more than 8 credits will be allowed for the 
sum of credits taken in 333 and 533. 
341, 342, 343. Architectural Technologies I. (2-3) Cr. 3 each. 341: F.W. 
342: W.S. 343: F.S. Prerequisites: 341: Phys 111 or 221, Fr E 242. 342: 341. 
343: 342. Properties, manufacture, and fabrication of materials used in 
architectural construction. Systems of building structures. Manufactured, 
site assembled, and built-in assemblies. Techniques of architectural con-
struction. Preparation of construction drawings. Integration of materials in 
the architectural design concept. Field trip. 
361. Residential Architecture I. (3-0) Cr. 3. F.W. Principles of planning 
and design of houses with consideration given to site selection, financing, 
planning, equipment, materials, and methods of construction. 
362. Residential Architecture II. (3-0) Cr. 3. W.S. Prerequisite: 361. 
Principles of planning and design of individual unit housing with con-
sideration given to the social, economic, and political factors. 
422. Early North American Architecture. (3-0) Cr. 3. F.W. Prerequisite: 
323. The architecture of the colonies and the development of the Federal 
style. 
423. Theory of Architecture. (3-0) Cr. 3. F.S. Prerequisite: 323. 
Philosophies and criticism of modern architecture. 
424, 425. History of Modem Archit!l(;ture. (3-0) Cr. 3 each. 424: W. 
425: S. Prerequisite: 323. Modern architecture considering the relationships 
to the site, to the surroundings, to the culture, and to the visual arts. 
Theory and criticism of architecture. Field trip. 424: Nineteenth century; 
425: Twentieth century. 
430. Freehand Drawing II. (0-6) Cr. 2 each time elected. F.W.S. Pre-
requisite: Six credits in freehand drawing. 
A. Charcoal. 
B. Pencil. 
C. Color. 
D. Pen and ink. 
431. Advanced Architectural Graphics I. (0-9) Cr. 3. F.W. Pre-
requisites: Fr E 243 and 4 credits in freehand drawing. Applied principles 
of graphic renderings; such as, tonality interactions, scale interpretation, 
environmental illusionary symbols (tree, people, objects), spatial illusion, 
applied perspective relationships, and perceptual implications of natural 
visual phenomena to graphic illusion techniques. Through simple limited 
graphic media. 
432. Advanced Architectural Graphics II. (0-9) Cr. 3. W.S. Pre-
requisite: 431. Exploration of a variety of visual graphic rendering media in 
applications of the principles of Arch 431 and explorations of combina-
tions of visual presentation media. 
433. Architectural Graphic Communication. (0-9) Cr. 3. S.F. Pre-
requisite: 432. Graphic communications of total architectural concepts, in-
cluding both physical and nonphysical considerations of design solutions; 
such as functional derivations of problem solutions, spatial order systems, 
environmental criteria, and social-psychological implications. Through 
multiple visual graphic media and presentation techniques. 
434. Introduction to Computer Aided Architectural Design. (3-0) Cr. 
3. F. Prerequisite: 311 , Com S 201. Application of the computer as an 
architectural design tool; design process. Development of methods and 
computer programs as aids to problem solving. 
435. Computer Aided Design in the Visual Arts. (2-3) Cr. 3. S. Pre-
requisite: Senior standing, permission of instructor. Investigation of the 
computer as a permutative, analytical , and synthesizing tool. Studio 
participation in visual design projects with emphasis on individual student 
interest. 
444, 446, 447. Architectural Technologies II. (2-3) Cr. 3 each. 444: 
F.W. 446: W.S. 447: F.W.S. Prerequisites: 444, 446, 447: 343 and Phys 112. 
447 must be taken concurrently with 412. 444: The thermal environment 
and mechanical systems, including water supply and sanitation. 447: The 
acoustical environment and noise control. The integration of the concepts 
of mechanical, electrical, and acoustical systems with architectural design 
courses, and with architectural concepts. Field trip. 
461. Remodeling. (2-3) Cr. 3. W.S. Prerequisite: Senior standing. In-
troduction to the architectural requirements for remodeling and restoring 
buildings. Problems of working within existing structures. Field trip. 
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463. Housing. (3-0) Cr. 3. F.S. Prerequisite: 361. Principles of planning 
and design of group of multiple housing with consideration given to the 
social, economic, and political factors. Field trip. 
464. Parameters of Housing Developments. (2-3) Cr. 3. F.S. Pre-
requisite: Senior standing. Investigation of current techniques and pro-
grams for housing and land use at the operational level. Special interests of 
the housing team. Accomplishing housing, design, land use, and develop-
ment goals. Field trip. 
471. Design Methods Seminar. (3-0) Cr. 3. W. Prerequisite: 312. An in-
vestigation of the discipline of design. Methods and procedures studied as 
a unified process with emphasis on design cycles, systematic analysis, and 
conceptual development. 
490. Independent Study in Architecture. Cr. 2 to 9. Prerequisite: Writ-
ten approval of instructor and department head. Investigation of problems 
of special interest to the student. 
H. Honors. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
501. Seminar. (2-0) Cr. 2. F.W.S. Prerequisite: 412. Professional 
Philosophy. Investigation of traditional and new roles in architectural prac-
tice. 
502. Seminar. (1-0 to 3-0) Cr. 1 to 3 each time taken. F.W.S. Pre-
requisite: 412. Investigation of the changing relationships between pro-
fessional practice and the needs of society. 
514, 515, 516. Design. (0-15) Cr. 5 each. 514: F.W. 515: W. 516: S. 
Prerequisite: 514: 412; 515: 514; 516: 515; courses must be taken in se-
quence. Architectural design problems of increasing complexity, including 
design of building groups. Field trip. 
524. Topical Studies in the History, Theory, and Criticism of 
Architecture. (3-0) Cr. 3 each time taken. F.W.S. Prerequisite: 323. Field 
trip. 
A. Pre-modern. 
B. Modern. 
C. American or Meso-American. 
D. Oriental and other non-European. 
E. Architects. 
532. Advanced Two-dimensional Studio. (0-6) Cr. 2 each time taken. 
F.W.S. Prerequisites: 332 and 6 credits in freehand drawing. Advanced 
studies investigating visual effects of color, form, media, technique, and 
style relating to symbolic, decorative, and expressive statements for in-
dependent and architecturally related projects through the idiom of studio 
painting and two-dimensional constructs, utilizing industrial products, 
acrylic, and oil paints. No more than 8 credits will be allowed for the sum 
of credits taken in 332 and 532. 
533. Advanced Three-dimensional Studio. (0-6) Cr. 2 each time taken. 
F.W.S. Prerequisites: 333 and 6 credits in freehand drawing. Inventive 
manipulation of contemporary sculptural materials and techniques with 
emphasis on individual interests of students. No more than 8 credits will 
be allowed for the sum of 333 and 533 credits. 
541. Construction Methods. (3-0) Cr. 3. F. Prerequisite: 447. Advanced 
studies of construction methods and procedures utilizing on-site observa-
tions. Field trip. 
543. Office Practice. (3-0) Cr. 3. S. Prerequisites: 343, I Ad 375. Con-
tract documents, office procedure and administration. 
544. Advanced Studies in Building Systems. (3-0) Cr. 3. W. Pre-
requisitt"Y. 447. Integration and development of technical building systems. 
Field trip. 
564. The Human Habitat. (3-0) Cr. 3. W. Prerequisite: 463 and 
permission of instructor. Interdisciplinary studies in housing, relating the 
social sciences and physical design. Visiting lecturers. Seminars. Field trip. 
571. Advanced Architectural Programming. (3-0) Cr. 3. W.S. Pre-
requisites: 501 , 514. Determination of space, site, and cost factors for de-
sign. Procedures, methods, techniques. Field trip. 
581, 582, 583. Theory of Urban Design. (2-0) Cr. 2 each. 581: F. 582: 
W. 583: S. Prerequisites: 581: 423; 582: 581 ; 583: 582. History, theory, and 
problems relating to the determinants of urban design. 
590. Special Topics. Cr. 1 · to 5 each time taken. Prerequisite: Written 
approval of instructor and department head. Individual research and de-
sign projects. 
Courses for Graduate Students, major or minor 
614. Design. (0-15) Cr. 5. F.W. Prerequisite: Professional Architectural 
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degree. Advanced architectural design. 
616. Design. [0-3 to 0-36) Cr. 1 to 12 each time taken. F.W.S.SS. Pre-
requisite: Approval of major professor. Individual design projects. 
699. Research and/or Design. Cr. 1 to 12 each time taken. F.W.SS. 
Research projects. Research and/or design thesis. 
Bacteriology 
(Microbiology) 
Paul A. Hartman, Acting Chairman of Department 
Professors: Durand, Frederick, Holt, Lockhart, Pattee, 
Quinn, Walker. 
Associate Professors: Williams. 
Undergraduate Study 
For undergraduate curriculum in sciences and 
humanities, major in bacteriology, leading to the degree 
.Bachelor of Science, see Sciences and Humanities, 
Curriculum. 
In this department, principal emphasis is placed on 
understanding the interrelationships of bacteria in 
nature, the application of bacteriology in agriculture 
and industry, and the study of fundamental life pro-
cesses using bacteria as primitive examples of living 
things. Varied careers are open to qualified graduates: 
in hospital and clinical laboratories, in federal , state, or 
local government organizations, and in research and 
development and quality-control laboratories main-
tained by the dairy and food processing, 
pharmaceutical, and fermentation industries, among 
others. Some fields of bacteriology, especially ad-
vanced research, may require further training. Under-
graduate work in the department is designed to provide 
sound preparation for graduate study. 
Undergraduate programs usually include the follow-
ing basic courses: 300, 320, 330, 340, 408, 490, and 575. 
The following courses are desirable as supporting 
work: Chem 211, 334, 335, 336; Phys 111, 112, 113; 
Math 120 or 130; Stat 101; Biol 101, 103, 105, 106, 107; 
Gen 350. These lists of courses are neither fixed re-
quirements nor complete outlines of the work 
necessary for the major, but are intended as a guide for 
students and advisers in planning individual programs. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in bac-
teriology, and minor work to students majoring in other 
departments. Within the major the student may 
specialize in immunology; in virology; in food, ap-
plied, medical, or systematic bacteriology; or in 
microbial ecology, genetics, physiology, or 
morphology. Major graduate study in veterinary bac-
teriology, soil bacteriology, and dairy bacteriology is of-
fered in the departments of Veterinary Microbiology, 
Agronomy, and Food Technology, respectively. 
Specific prerequisite to major work in bacteriology is 
the completion of thorough courses in general bac-
teriology, biology, organic chemistry, and physics. 
Biochemistry, physical chemistry, and mathematics are 
advised. Minor study usually is selected from 
chemistry, biochemistry and biophysics, botany, 
zoology, genetics, mathematics, and statistics. 
The department also participates in the inter-
departmental programs in Immunobiology, Molecular, 
Cellular, and Developmental Biology, and Water 
Resources (see Index). 
Candidates for the Ph.D. degree must demonstrate 
their ability to translate scientific articles from one 
modern foreign language. Language examinations are 
administered by the department. Graduate students are 
required to teach at least one laboratory section each 
year in residence as a part of the requirements for the 
degree. 
Open to graduate students for minor only: 408, 412, 
413, 414, 450, 485. 
C.Ourses Primarily for Undergraduate Students 
300. Introductory Bacteriology. [Biol 300) (3-6) Cr. 5. F.W.S.SS. Pre-
requisite: Biol 101A; Chem 231 or 334. Study and cultivation of bacteria; 
laboratory methods in bacteriology. 
320. Microbial Diversity. (3-6) Cr. 5. F. Prerequisite: 300. Survey of the 
microbial world; study, isolation, and cultivation of the major groups of 
bacteria; principles of bacterial taxonomy. 
330. Pathogenic Bacteria. (3-6) Cr. 5. W. Prerequisite: 300. Study 'of 
pathogenic bacteria by clinical laboratory techniques; serological methods. 
340. Bacterial Physiology. (3-6) Cr. 5. S. Prerequisite: 300. Structure 
and function of bacteria, introduction to bacterial metabolism and genetics. 
408. General Virology. [Biol 408) (3-0) Cr. 3. W. Prerequisite: Biol 105. 
Bacterial, plant and animal viruses with special reference to morphology, 
physical-chemical properties, multiplication and host responses. 
412. Food Preservation. [F Tch 412) See Food Technology. 
413. Microorganisms in Foods. (3-0 or 3-6) Cr. 3 or 5. W. Prerequisite: 
300. The normal microbial flora of foods; food infections and intoxications; 
microbiological indicators of contamination of foods . 
414. Food, Milk, and Water Sanitation. (F Tch 414) See Food 
Technology. 
450. Dairy Microbiology. [F Tch 450) See Food Technology. 
485. Soil F.cology. (Agron 485) See Agronomy. 
490. Independent Study. [Biol 490) Cr. 1 to 5. Prerequisite: Permission 
of instructor. 
H. Honors Program. 
C.Ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501. Bacteriological Techniques. (3-6) Cr. 5. F. Prerequisite: Permission 
of instructor. Study of structure and function of bacteria; research methods, 
literature survey, and professional orientation in bacteriology. 
508. Advanced Virology. (3-0 or 6) Cr. 3 or 5. Prerequisites: 300 and 
408. Principles and techniques involved in the quantitation, isolation, and 
characterization of viruses. 
525. Applied Microbiology. (3-0) Cr. 3. F. Prerequisite: 300. Utilization 
of microorganisms in agriculture and industry. 
561. Seminar. Cr. 1 each time taken. Required of all students taking ma-
jor graduate work in bacteriology. Graded on satisfactory-fail basis only. 
575. Immunology. [Imbio 575) (3-6) Cr. 5. S. Prerequisite: 300. Theories 
of immunity and immunization; preparation of vaccines and antisera; an-
tigen-antibody reactions. 
585. Soil Microbiology and Biochemistry. (Agron 585) See Agronomy. 
C.ourses for Graduate Students, major or minor 
601. Bacterial Genetics and Virology. (3 or 6) Cr. 3 or 5. Prerequisite: 
501. Genetics and molecular biology of bacteria and viruses. 
602. Bacterial Physiology and Metabolism. (3-0 or 6) Cr. 3 or 5. Pre-
requisite: 501. Metabolism, biosynthetic, and catabolic pathways; methods 
for study of metabolic pathways. 
603. Bacterial Anatomy and Taxonomy. (3-0 or 6) Cr. 3 or 5. Pre-
requisite: 501. Morphology and cytology of the major groups of bacteria; 
principles governing the classification of bacteria. 
690. Advanced Topics. Cr. 2 to 5. Prerequisite: Permission of instructor. 
Selected topics of current interest. 
698. Seminar in Molecular, Cellular, and Developmental Biology. 
(MCDB 698) (see Index.) 
699. Research 
Biochemistry and 
Biophysics 
Dexter French, Acting Chairman of Department 
Professors: Applequist, Bremner, Damn, French, 
Fromm, Goll, Graves, Hammond, Horowitz, lmsande, 
Metzler, Snyder, Stone, Byron H. Thomas, Wildman. 
Associate Professors: Atherly, Beitz, Foss, Gaessler, 
Dutka, Rebers, Robson, Robyt, Rougvie, Tipton, White, 
Young. 
Assistant Professors: James A. Thomas, Warner. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities with major in biochemistry or biophysics 
leading to the degree Bachelor of Science, see Sciences 
and Humanities, Curriculum. 
Biochemists and biophysicists seek to understand life 
processes in terms of chemical and physical principles. 
They are employed wherever a better understanding of 
living organisms is sought, whether it be in the produc-
tion of antibiotics or vitamins in a fermentation in-
dustry, in investigation of nutritional requirements of 
plants or animals, or in the study of the functions of 
the human body in health and disease. While there are 
many opportunities in universities and medical 
schools, government laboratories, and industry for men 
and women well trained in biochemistry or biophysics, 
students who meet the necessary high scholastic stan-
dards usually continue their studies in a graduate col-
lege. The undergraduate programs in biochemistry and 
biophysics provide sound preparation for graduate 
work leading to the doctorate. 
Undergraduate majors in biochemistry usually have 
the following basic courses or their equivalents in their 
programs: B & B 101, 102, 103, 201, 401 (or 501, 502, 
503), 461, 511; Chem 114, 115, 120, 224, 316, 325, 326, 
327, 330, 331, 332, 333; Math 120, 121, 122, 213, and 
124 or Com S 201; Phys 221, 222, 223; Biol 101, 105; 
Zool 106 or Bot 107; Bact 300; Gen 350; additional ad-
vanced biological science courses. 
Undergraduate majors in biophysics usually include 
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the following basic courses in their programs: B & B 
101, 102, 103, 461; Chem 114, 115, 120, 316, 321, 322, 
323, 331, 332, 333; Math 120, 121, 122, 213, 223, 321, 
322, 409, 410 and 124 or Com S 201; Phys 221, 222, 
223, 311 (or Chem 322L, 323L), 447, 448, 449; Biol 101, 
105; Zool 106, or Bot 107; Gen 350; additional ad-
vanced biological science courses. 
These lists of courses should not be regarded as state-
ments of fixed requirements or as complete outlines of 
the work necessary for the major. They are given solely 
for the convenience of students or advisers who wish 
to estimate the amount of basic study that may be 
needed. 
Every major is required to earn 12 credits in a foreign 
language, preferably French, German, or Russian. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
biochemistry and in biophysics and minor work to stu-
dents taking major work in other departments. 
The department also participates in the inter-
departmental programs in Immuniobiology, and 
Molecular, Cellular, and Developmental Biology. (See 
Index.) 
Prerequisite to graduate work is completion of suffi-
cient undergraduate work in chemistry, mathematics, 
physics, and biology. 
All graduate students are required by the department 
to teach as part of their training for an advanced 
degree. 
There is no foreign language requirement for the 
degree Master of Science. Candidates for the degree 
Doctor of Philosophy must demonstrate a reading 
knowledge of one foreign language, preferably French, 
German, or Russian, by either passing (50th percentile 
or better) the Educational Testing Service examination 
or obtaining a passing grade in a one-year series of 
courses in a foreign language. A foreign student whose 
native language is Chinese, French, German, Italian, 
Japanese, Russian, or Spanish may be excused from the 
foreign language requirement. 
Open to graduate students for minor credit only: 304, 
305, 401,404,405, 406,461 . 
C.ourses Primarily for Undergraduate Students 
101. Introduction to Biochemistry. (2-0) Cr. 2. F. Fundamentals of 
biochemistry including structures of biopolyrners, fundamentals of 
biocatalysis and metabolism. Open only to majors in biochemistry and 
biophysics. 
102, 103. Introduction to Biochemical Activities. (1-0) Cr. 1 each. 102: 
W.; 103: S. Prerequisite: 101. Research activities and career opportunities 
in biochemistry. 
201. The Chemistry of Life. (3-0) Cr. 3. S. Prerequisite: Two quarters of 
organic chemistry, and permission of instructor. Chemical basis of selected 
aspects of enzymology, metabolism, and genetics. For sophomore majors in 
biochemistry and biophysics; open to others desiring a sophisticated in-
troduction to biochemistry. 
*221. Structure and Reactions in Biochemical Processes. (3-0) Cr. 3. 
W. Prerequisite: Chem 142L or 148L. Fundamentals necessary for an un-
derstanding of biochemical processes. Emphasis placed on structures and 
reactions of biological molecules. Designed for students in agricultural , 
biological, and nutritional disciplines. 
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* +301. Survey of Biochemistry. (3-0) Cr. 3. F.W.S.SS. Prerequisite: A 
course in organic chemistry. Includes chemistry of biological molecules, 
and selected aspects of metabolism. Not accepted for credit toward a 
chemistry, biochemistry, or biophysics major. For students in agriculture, 
biology, teacher education, and home economics. 
+304, 305. Physiological Chemistry. (3-0) Cr. 3 each. 304: F.; 305: W. 
Prerequisite: Chem 335. 304: Structure and function of proteins; 
enzymology; biological oxidation; chemistry and metabolism of 
carbohydrates. 305: Chemistry and metabolism of lipids, amino acids, 
nucleic acids, protein synthesis, and the genetic code. Not accepted for 
credit toward a chemistry, biochemistry, or biophysics major. 
*311. Laboratory in Biochemistry. (0-6) Cr. 2. F.W.S. Prerequisite: 
Credit or classification in 301. Emphasis on characterization, isolation and 
function of biological substances by use of modem techniques. Not accept-
ed for credit toward a chemistry, biochemistry, or biophysics major. 
*314, 315. Laboratory in Physiological Chemistry. 314: (1-3) Cr. 2. W; 
315: (1-3) Cr. 2. S. Prerequisite: 314: Freshman standing in College of 
Veterinary Medicine; 315: 314. To accompany B & B 304, 305 and VAPP 
349, 350. Not accepted for credit toward a chemistry. biochemistry, or 
biophysics major. 
+401. Principles of Biochemistry. (4-0) Cr. 4. W. Prerequisite: Credit 
or classification in Chem 333 or 335; Phys 113 or 223. Introduction to 
biochemistry with emphasis on understanding biochemical mechanisms. 
Topics include metabolism, biopolymers, enzymes, molecular biology, and 
regulatory mechanisms. For students in physical and biological sciences 
and in engineering. 
*404, 405, 406. Biochemistry. (3-0) Cr. 3 each. Yr. Prerequisite: 404: 
Chem 335, Chem 336 recommended; 405: 404; 406: 405. A fundamental 
rigorous treatment for students in agriculture, biological, and nutritional 
sciences. 404: chemistry of amino acids, proteins, and carbohydrates; 
enzymology; carbohydrate metabolism. 405: metabolism of lipids, amino 
acids, purines, and pyrimidines. 406: structure, function, and biosynthesis 
of RNA and DNA; protein biosynthesis, genetic code, and metabolic regula-
tion. . 
461. Introduction to Biophysics. (3-0) Cr. 3. F. Prerequisite: Chem 115 
or 142 or 148, Phys 113 or 223. Ideas and methods used in biophysics to 
attack fundamental biological problems. A study of several currently active 
research areas such as molecular genetics, contractility, nerve conduction 
and vision. 
490. Independent Study. Cr. arr. 
H. Honors Program. 
499. Undergraduate Research. Cr. 2 to 5 each time taken. Prerequisite: 
Permission of staff member with whom student proposes to work, B 
average in all previous courses. Literature survey and research under senior 
staff guidance. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501, 502, 503. General Biochemistry. (4-0) Cr. 4 each. Yr. Prerequisite: 
Courses in analytical chemistry, organic chemistry (Chem 333) and 
physical chemistry (Chem 322, or 325, or 494). Concurrent enrollment in 
physical chemistry may be permitted with consent of instructor. Chemical 
composition of living matter and the chemistry of life processes. For 
graduate students in biochemistry and biophysics, advanced under-
graduates in chemistry, and other qualified students desiring a rigorous 
course. 
511, 512. Laboratory in General Biochemistry. 511: (1-6) Cr. 3. F., W.; 
512: Cr. F .W.S.SS. Prerequisite: 511 : credit or classification in 401, 404 or 
501; 512: 511. 511: Modem biochemical techniques. 512: Specialized 
techniques in biochemical research. 
521. Radiobiochemistry. (1-6) Cr. 3. W.S. Prerequisite: Chem 426, 
permission of instructor. White. A laboratory course in biochemical uses of 
radioisotopes. Basic counting techniques, dilution techniques, determina-
tion of position of label, elucidation of reaction mechanisms. 
*526, 527, 528. Molecular, Cellular and Developmental Biology. 
(MCDB 526, 527, 528) See Molecular, Cellular and Developmental Biology. 
561, 562. Biophysical Methods. (3-0) Cr. 3 each. 561: W. ; 562: S. Pre-
requisite: Fundamental training in biology, physics, calculus, organic and 
physical chemistry, permission of instructor. Foss, Rougvie. Optical tech-
niques: spectroscopy and spectrophotometry, birefringence, optical rota-
tion, light scattering, etc. Methods for the study of macromolecules: vis-
cosity, diffusion. ultracentrifugation, electrophoresis, X-ray diffraction. 
571, 572. Laboratory in Biophysics. (0-6) Cr. 2 each. 571: W.; 572: S. 
Prerequisite: Permission of instructor. Foss, Rougvie. To accompany 561, 
562. 
574. Microscopy. (3-0) Cr. 3. S. Prerequisite: Permission of instructor. 
Outka. Principles, methods, and applications of light and electron 
microscopy. Light optics including phase contrast, fluorescence, and 
polarization. High resolution electron optics. Specimen preparation. Pho-
tography. 
575. Laboratory in Microscopy. (0-6) Cr. 2. S. Prerequisite: Credit or 
classification in 574. Outka. Practical experience in microscopy. Designed 
to be taken concurrently with 574. 
581, 582. Seminar. (1-0) Cr. 1 each. 581 : F.; 582: W. Prerequisite: 
Permission of instructor. Short talks and discussion by students on as-
signed topics. For entering graduate students and qualified seniors. 
590. Special Topics. Cr. arr. 
Courses for Graduate Students, major or minor 
*601. Advanced Biochemistry. Cr. 1 to 3 each time taken. F.W.S. Pre-
requisite: 501 or 406. 
A. Lipids. 
B. Protein Chemistry. 
C. Mechanism of Enzyme Action. 
D. Nucleic Acid Structure and Function. 
E. Biochemical Regulation. 
F. Coenzymes and Bioorganic Mechanisms. 
G. Physical Biochemistry. 
H. Developmental Biochemistry. 
*610. Biochemistry of Hormones. (3-0) Cr. 3. Alt. F. offered 1976. 
Beitz, Thomas. Prerequisite: 406 or 503. Synthesis, secretion, degradation 
and mechanism of action of selected mammalian and plant hormones. 
Topics include hormone receptor sites, cyclic nucleotides, and hormonal 
regulation of cellular metabolism. 
615. Molecular Immunology. (2-0) Cr. 2. Alt. W. offered 1976. Warner. 
Prerequisite: 404 or 501. Contemporary topics in immunochemistry includ-
ing the chemistry of antibodies and antigens as well as cellular interactions 
in the immune response. 
*622. Carbohydrate Chemistry. (3-0) Cr. 3. SS. French and Robyt. 
Prerequisite: Permission of instructor. Chemical behavior and enzyrnic re-
lationships of sugars and polysaccharides. 
661. Advanced Biophysics. Cr. var. Prerequisite: Permission of instruc-
tor. Study of topics in biophysical research such as molecular genetics, 
muscle contraction and motility, nerve conduction, vision, hearing, 
photosynthesis, fine structure of biological systems, radiation biology, new 
or advanced techniques, and macro-molecular physics and chemistry. 
670. Molecular Biology of Muscle. (An S 670) See Animal Science. 
681. Advanced Seminar. 681A Cr. 1. F.W.S. Student presentations. 
681B Cr. R; F.W.S. Staff and visitor presentations. 
698. Seminar in Molecular, Cellular, and Developmental Biology. 
(MCDB 698) See Molecular, Cellular, and Developmental Biology. 
699. Research. Prerequisite: Permission of staff member concerned. 
•Administered by the College of Agriculture. Courses not marked by an 
asterisk are administered by the College of Sciences and Humanities. 
+The department recommends that only one of the following courses be 
used for graduation credit: 301, 304, 401. 
Biology 
Advisory Committee: Ruth Wildman, chairman; Louis 
Best, Earle Doerschug, Duane lsely, Lawrence Mitchell, 
Edwin Powell, Roger Thibault, James Thomas, Fred 
Williams; Robert Franke, program executive officer; 
Elmer Klemke, exofficio; student member. 
Biology encompasses a number of departments at 
Iowa State University. Basic undergraduate and 
graduate courses and research opportunities in the 
biological sciences are offered in the departments of 
Animal Ecology, Bacteriology, Biochemistry and 
Biophysics, Botany and Plant Pathology, Entomology, 
Genetics, and Zoology. Proper selection of courses from 
these departments and appropriate choices in 
mathematics, physics, and chemistry provide an ex-
cellent foundation for an understanding of biological 
phenomena, concepts, and methods of investigation. In 
addition, the departments of Agronomy, Animal 
Science, Child Development, Food and Nutrition, Food 
Technology, Forestry, Horticulture, and Psychology; 
departments within the College of Veterinary 
Medicine; and majors in biomedical engineering, dairy 
science, farm crops, and fisheries and wildlife biology 
provide undergraduate and graduate instruction and re-
search programs in applied and specialized phases of 
the biological sciences. 
Undergraduate Study 
Biology 101, 102A, 102B, 102C, and 103 provide a 
broad look at the origin, structure and function of liv-
ing organisms as well as their interactions, particularly 
with respect to man. They are recommended to those 
students planning minimal work in the sciences. 
Biology majors take the following core sequence: Biol 
101, 103, 105, Zool 106, Bot 107, Bact 300, Gen 350, 
and B&B 301 or 401 or 404, 405 and 406 (a total of 
29-35 credits}. Biol 303, 309, and 439 are strongly 
recommended. Other students planning advanced work 
in the biological sciences would benefit from a similar 
sequence. 
For the undergraduate curriculum in sciences and 
humanities, major in biology, leading to the degree of 
Bachelor of Science, see Sciences and Humanities, 
Curriculum. The interdepartmental Wldergraduate ma-
jor in biology offers broad training in the Wlderstand-
ing of biological concepts and methods of investigation. 
The training provided in this program is particularly 
well suited for those planning to teach biology as a 
career. However, opportunities exist in industry, 
health-related institutions, and government for men 
and women well trained in biology. While some 
employment opportunities do exist in government, 
hospital, and industrial laboratories for persons with a 
baccalaureate in biology, students who meet the 
necessary high standards are encouraged to continue 
their studies in a graduate college. Students interested 
in political or legal careers may combine biology 
courses with offerings in political science, economics, 
social science, or philosophy. Students interested in 
medical illustration at another university may combine 
biology and art. 
An undergraduate majoring in biology is advised by a 
faculty member from one of the participating depart-
ments. In addition to the biology core, the student's 
program is composed of at least 30 credits in biological 
science chosen from an approved list of courses avail-
able in the Biology Program Office. These courses, all 
above the 100-level, are distributed in the following 
five areas of study: 
I. Anatomy and physiology. 
II. Systematics, genetics, and evolution. 
III. Ecology, natural history, and ethology. 
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IV. Molecular, cellular and developmental biology. 
V. Applied biology. 
In consultation with the adviser the student compiles 
a suitable program from courses in at least three of 
these areas of study. To assure broad training the stu-
dent must take two courses in botany and two courses 
in zoology. Of these, one course in botany and one 
course in zoology must be in Group I. No course may 
be applied to more than one of the five areas of study. 
Students are also encouraged to do independent study 
for Independent Study (Biol 490} credit. 
Supporting courses include a one-year sequence of 
general physics, two quarters of general chemistry, or-
ganic chemistry (Chem 334, 335 strongly recom-
mended}, and three quarters of applied or theoretical 
mathematics, of which at least two quarters should be 
mathematics other than computer science. Credits for 
one year of a foreign language are required. (With ap-
proval of the student's adviser, an appropriate year's se-
quence of computer language may be substituted for 
the foreign language requirement.} The language re-
quirement may be waived for students with two or 
more years of credit in one language from high school. 
If computer science is chosen in lieu of a foreign 
language, computer science may not be applied to the 
mathematics requirement. Students must earn a 
minimal grade of C in English 104, 105 or equivalent 
composition courses. 
Biology majors seeking certification to teach biology 
in secondary schools must meet requirements of the 
College of Education as well as those of the biology 
program. In addition, they must apply formally for ad-
mission to the Teacher Education Program. See Index, 
Teacher Certification. 
Graduate Study 
Persons interested in graduate study in biology may 
take the Master of Science or Doctor of Philosophy 
degree with a major in any of the life sciences dis-
ciplines. Interdepartmental graduate programs in 
molecular, cellular, and developmental biology 
(MCDB}, general graduate studies, immunobiology, 
biomedical engineering and water resources are also 
available. 
The nonthesis master's degree in general graduate 
studies (Biology} has been established particularly for 
teachers who wish to broaden and update their formal 
training in biology; it is not intended for those wishing 
to continue toward the doctorate; such students should 
obtain the master's degree in one of the established de-
partments. 
C.ourses Primarily fo:r Undergraduate Students 
100. Opportunities in Biology. ·12-0) Cr. R; F. First 5 weeks only. In-
troduction to the scope of biological science, areas of study, and pro-
fessional opportunities. Required for transfer students and first-year 
biology majors. 
101. Principles of Biology. (3-0) Cr. 3. F.W.S.SS. Scope of biology as a 
science; organiz.ation and operation of living systems emphasizing cells, 
metabolism, growth, development, reproduction, inheritance, and basis for 
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evolution. laboratory courses recommended to complement Biol 101 are 
105 for students intending to major in the biological sciences, and/or 102A, 
and/or 102B, and/or 102C for nonmajors. 
102A. Biology of Plants, Bacteria, and Viruses. (1-3) Cr. 2. F.W.SS. 
Prerequisite: Credit or classification in 101. Function. structure, develop-
ment, and evolution of plants. Bacteria, viruses, and human disease. 
Primarily for students who do not plan to take 107. 
1028. Biology of Animals. (1-3) Cr. 2. F.W.S. Prerequisite: Credit or 
classification in 101. Examination of structure, function, development, 
behavior, and evolution of representative animals. Primarily for students 
who do not plan to take 106. 
102C. Llfe and Environment. (1-3) Cr. 2. F.S.SS. Prerequisite: credit or 
classification in 101 or 103. laboratory and field investigations of 
biological principles, emphasizing relationships between organisms and 
environment. Application of ecological principles to contemporary en-
vironmental problems. 
103. Environmental Biology. (3-0) Cr. 3. F.W.S.SSI. Man's changing en-
vironment. Principles of ecology; population dynamics; ecosystem struc-
ture and function; misuse of resources; environmental pollution. 
105. Experimental Biology. (1-3) Cr. 2. F.W.S.SS. Prerequisite: Credit or 
classification in 101. Modem methods and instrumentation in the 
laboratory study of fundamental biological principles. For students major-
ing in the biological sciences or taking upper division courses in these 
areas. 
106. General Zoology. (Zoo! 106) See Zoology. 
107. General Botany. (Bot 107) See Botany. 
300. Introductory Bacteriology. (Bact 300) See Bacteriology. 
303. Biological Evolution. (Bot 303, Zool 303) (4·0) Cr. 4. W.S.SS. 
Prerequisite: credit or classification in 102A or 1028 or 102C or 105. 
Origin, unity, and diversity of organisms; sources and interpretation of 
evidence; natural selection; analysis of genetic mechanicsrns of evolution 
including recombination, rates and types of mutations, and population 
variations. 
309. Basic F..cology. (Bot 309, A &I 309) (3-3) Cr. 4. F.S.SS. Prere-
quisite: 103, and 106 or 107, junior standing. Basic concepts of ecology de-
aling with plants, animals, and their physical environment from an 
ecosystem point of view. Field trips will include intensive studies as well 
as general surveys of local habitats and environmental problems. 
400. History of Biology. (3-0) Cr. 3. S. Prerequisite: 15 credits in 
biology. Significant contributions to biology from the classical era to the 
present. The relationship of cultural milieu to the evolution of the 
biologists' discoveries and the influence of biological developments on 
social change. 
408. General Virology. (Bact 408) See Bacteriology. 
428. Cell Biology. (Bot 428, MCDB 428, Zoo! 428) See Molecular, 
Cellular, and Developmental Biology. 
439. Developmental Biology. (Bot 439) (2-6) Cr. 4. S. Prerequisite: 106, 
107. Molecular and cytological bases of developmental phenomena in 
plants and animals. 
490. Independent Study. 
(Bact 490) See Bacteriology. 
(B & B 490) See Biochemistry and Biophysics. 
(Bot 490) See Botany. 
(Gen 490) See Genetics. 
(Zoo! 490) See Zoology. 
Biomedical Engineering 
Richard C. Seagrave, Professor-in-Charge 
Professors: Cholvin, Engen, Magilton, McCormack, 
Pearson, Potter, Young. 
Associate Professors: Brockman, Burger, Carlson, 
De Young, Raymond Greer, Swift. 
Assistant Professors: Carithers, Mary Helen Greer. 
The biomedical engineering (BME) program is in-
terdisciplinary in scope and is sponsored jointly by the 
colleges of Engineering and Veterinary Medicine. 
Biomedical engineers are concerned with the applica-
tion of engineering concepts and analytical techniques 
to biological and medical problems. They are interested 
in developing new concepts and instrumentation for 
measurements of living systems. In addition, they seek 
to understand those phenomena of living systems 
which have functional capabilities desirable in the de-
sign of physical systems. Following completion of 
biomedical engineering training, they engage in re-
search careers in the various fields of biomedicine and 
engineering, and in the environmental sciences. They 
may work on multidisciplinary teams in industrial, 
governmental, or academic research institutes. In-
dividuals with this training can correlate and adapt 
engineering principles to the problems of medicine and 
biology, by utilizing engineering knowledge to increase 
understanding of the functions of biological systems, 
and by developing new quantitative methods for scien-
tific investigation, and for diagnosis and therapy. 
Undergmduate Study 
A curriculum leading to a bachelor's degree in 
biomedical engineering is not offered. Undergraduate 
students planning graduate study are encouraged to de-
velop knowledge in subjects prerequisite to biomedical 
engineering courses. For example, undergraduate stu-
dents majoring in engineering, physics, or mathematics 
are encouraged to elect courses in organic chemistry, 
biochemistry, and biology. Undergraduate students ma-
joring in life science areas should prepare for graduate 
study by electing courses in mathematics, engineering, 
and physics. 
Graduate Study 
Work is offered for the degrees Master of Science and 
Doctor of Philosophy with major in biomedical 
engineering, and minor work for students taking major 
work in other areas. Prerequisite to major and minor 
work in the interdepartmental program of biomedical 
engineering is an undergraduate degree in one of the 
fields of engineering, life sciences, physical sciences, or 
a professional degree in one of the fields of medicine. 
Depending upon the individual's background, the 
BME major will usually elect minor work in one of the 
following curricula: biochemistry and biophysics, 
chemical engineering, computer science, electrical 
engineering, engineering mechanics, mathematics, 
mechanical engineering, psychology, veterinary 
anatomy, veterinary clinical sciences, veterinary 
pathology, veterinary physiology, or zoology. All stu-
dents are encouraged to obtain previous background 
knowledge of organic chemistry, calculus, beginning 
differential equations, and physics. There is no foreign 
language requirement for either the Master of Science 
degree or the Doctor of Philosophy degree. 
The program of formal courses taken by students is 
oriented toward developing proficiency in research in 
the interdisciplinary field or in utilizing biomedical 
principles in clinical situations. Selected background 
and advanced courses from related disciplines are 
taken in conjunction with appropriate biomedical 
engineering courses. 
The program of formal courses varies, depending up-
on the background and interests of the student, and is 
determined in consultation with the student's commit-
tee. 
In addition to the courses described later, the follow-
ing courses are recognized to have strong bearing on 
studies in biomedical engineering: 
Ans 506 
B & B 461, 561, 562, 574, 575, 601, 661 
Biol 428 
Ch E 520, 554, 555, 556, 631 , 632 
CE 418, 516 
Com S 402, 447, 470, 471, 484, 530 
E E 313, 314, 404, 410, 411, 412, 425, 426, 436, 446, 
475, 505, 506, 507, 508, 509, 531, 532, 533, 550, 
551, 552, 565, 566, 567, 577, 578, 582, 591 , 592, 
593,678, 679, 692, 693. 
EM 420, 504, 505, 506, 514, 517, 544, 548, 571, 684. 
Math 407, 408, 521, 522, 523. 
MCDB 526, 527, 528. 
Nuc E 507, 535 
Stat 401, 402. 
VAPP 367, 368, 511, 530, 531, 590A, 590B, 590C, 631, 
667, 668. 
Zool 550, 650, 655. 
C.ourses Primarily for Undergraduate Students 
401. Scope of Biomedical Engineering. (1-0) Cr. 1. W. Prerequisite: 
Permission of instructor. Topics characteristic of career activities in 
biomedical engineering. For undergraduate students who wish to become 
familiar with the field of biomedical engineering. 
471. Basic Biomedical Electronics. (3-0) Cr. 3. S. Prerequisite: Phys 
112. Swift. Practical introductory electronics including theory and applica-
tions of AC-OC circuits and solid-state electronics. Generation of bioelec-
tric potentials, measurement techniques, transducers, and biological and 
medical instrumentation. (This course is designed for students majoring in 
the life sciences and is not acceptable for major or minor credit in 
biomedical engineering.) 
C.ourses Primarily for Graduate Students, major or 
minor 
505. Integrated Circuit Uses in Biomedical Research. (2-0) Cr. 2. S. 
Prerequisite: EE 445. Swift. Applications of solid-state devices for analog 
signal measurement and processing, digital signal processing, and 
waveform generation; also OC power supplies, optoelectronic devices, and 
AC power control. 
510. Patient Monitoring and Electrical Safety. (2-0) Cr. 2. F. Pre-
requisite: EE 441. Swift. Principles of electronic monitoring in health care 
facilities; physiologic effects of electric current; techniques for the detec-
tion and elimination of electrical shock haz.ards. 
521. Electrical Circuits for Biomedical Engineering. (2-0) Cr. 2. W. 
Prerequisite: E E 441 , credit or classification in E E 445. Brockman. In-
troduction to concepts of frequency response, bridge circuits, and 
transformers. 
522. Electrical Circuits and Systems for Biomedical Engineering. 
(3-3) Cr. 4. S. Prerequisite: 521, EE 445. Brockman. Analysis and synthesis 
of electronic instrumentation and systems for biomedical engineering. Dif-
ferential and OC amplifiers, electrical noise and filters, feedback, and 
stability. 
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535. Biomedical Applications of Heat and Mass Transfer. (3-0) Cr. 3. 
W. Prerequisite: 551, EM 420. Seagrave. The principles of heat and mass 
transfer applied to biomedical problems. Applications in the study of 
physiology and in the design and operation of artificial organs. 
538. Biomaterials. (EM 538) (3-0) Cr. 3. F. Prerequisite: Permission of 
instructor. R Greer. Presentation of the basic chemical and physical pro-
perties of biomaterials as they are related to their manipulation by the 
engineer for incorporation into living systems; role of microstructure - pro-
perties in choice of biomaterials and design of artificial organs, implants, 
and prostheses. 
541. Biomedical Fluid Mechanics. (EM 541) (3-0) Cr. 3. W. Pre-
requisite: EM 420. Young. Application of principles and concepts of fluid 
mechanics to problems in biology and medicine. Hemodynamic charac-
teristics of the circulation, rheology of blood, flow in the microcirculation, 
flow in the large arteries, and the respiratory system. 
551, 552, 553. Advanced Vertebrate Physiology. (4-3) Cr. 5 each. 
(VAPP 551, 552, 553, Zoo! 551, 552, 553) See Veterinary Anatomy, 
Pharmacology and Physiology, or Zoology. 
565. Electrophysiology. (3-0) Cr. 3. W. Prerequisite: 551, Math 213, 
Phys 222. M. H. Greer. Electrical events in living systems. Mathematical 
and electrical models for resting and action potentials in nerves and for 
transmission between cells. 
566. Cardiovascular Transport and Control. (3-0) Cr. 3. S. Pre-
requisite: 551, 552. Seagrave. A discussion of the quantitative biophysics 
underlying the transport of material in the cardiovascular system with 
special emphasis on control. 
571. Theory and Techniques of Biological Instrumentation. (3-0) Cr. 
3. W. Prerequisite: 553, Math 321. Carlson. Characteristics of biological 
signals, transducers, error and artifact suppression, biological data acquisi-
tion and processing systems. 
572. Simulation of Biological Systems. (3-3) Cr. 4. S. Prerequisite: 522, 
553, Math 321. Potter. Development of mathematical models for biological 
control systems and application of analog computers to the simulation of 
these systems. 
590. Special Topics. Cr. 1 to 5 as arranged. Prerequisite: Permission of 
instructor. Investigation of problems of special interest in biomedical 
engineering. 
593. Advanced Biological System Simulation. (3-0) Cr. 3. F. Prere-
quisite: 572. Potter. Selected simulation topics of current interest in 
biomedical engineering. 
Courses for Graduate Students, major or minor 
600. Seminar. (1-0) Cr. 1. As arr. 
661. Biomedical Data Processing. (3-0} Cr. 3. S. Prerequisite: 522. 
Carlson. Digital data acquisition systems used in biomedical research, 
hardware, data reduction algorithms, digital filters . 
665. Information Processing in Living Systems. (3-0) Cr. 3. S. Pre-
requisite: 522, 565. Brockman. Nervous and neuron network models, in-
formation processing in living systems, artificial intelligence, and pattern 
recognition. 
699. Research. 
Biometry 
For curriculum in biometry, see Biometry, Colleges 
and Curricula. 
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Botany and Plant 
Pathology 
Frederick G. Smith, Head of Department 
Professors: Aikman, Anderson, Bowen, Browning, 
Dodd, Dunleavy, Everson, Franke, Horner, Isely, 
Knaphus, Landers, Lersten, Loomis (Emeritus), 
McNabb, Nevins, Norton, Pohl, Simons, Staniforth, 
Sylwester, Tiffany, Wallin. 
Associate Professors: Burris, Clark, Epstein, Foley, 
Hodges, LaMotte, Martinson, Nyvall, Stewart, 
Tachibana, Wildman. 
Assistant Professors: Davis, Farrar, Glenn-Lewin, Hill, 
Jennings, van der Valk. 
Undergraduate Study 
For undergraduate curriculum in sciences and 
humanities, major in botany, leading to the degree 
Bachelor of Science, see Sciences and Humanities, 
Curriculum. 
For undergraduate major in plant pathology leading 
to the degree Bachelor of Science, see Agriculture, Cur-
ricula. For a specialty in pest management and crop 
protection, see Agriculture, Curricula. 
The department offers broad study opportunity in 
many basic and applied aspects of plant biology. The 
undergraduate programs are adapted to students of 
varied interests and prepare them for a wide range of 
science-related occupations, including biology 
teaching, conservation and outdoor recreation ac-
tivities, and traineeships in research, development, and 
sales programs of industry and agriculture. Both majors 
offer excellent preparation for graduate study in 
botany, or plant pathology, or in related disciplines 
such as agronomy, biology, horticulture, forestry, plant 
breeding, and water resources. 
The Seed Laboratory offers formal course work in 
seed science and technology and provides practical ex-
perience through part-time employment. 
Undergraduate programs in the department usually 
include the following biological science courses: Biol 
101, 103, 105, 106, 300, 309; Bot 107, 203, 306, 320, 
404, 407, 424, 505. These are supplemented with others 
from the following: Bot 216, 301, 304, 338, 399, 438, 
500, 506, 564, 594. Undergraduate minor programs and 
supporting courses usually include: B & B 301; Chem 
141, 141L, 142, 142L, 211, 334, 335; Ent 370, Gen 350; 
Geol 100; Zool 320, 455. 
Supporting work in mathematical sciences and 
physics is strongly advised. Proficiency in English, 
speech, and use of the library is required. Courses at 
the Iowa Lakeside Laboratory at Lake Okoboji are 
recommended. 
The courses listed above are not fixed requirements, 
nor do they include all those necessary for graduation. 
They are a guide to students and their advisers in plan-
ning a program best fitted to individual needs. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
botany or plant pathology, and minor work for students 
majoring in other departments. Within the botany ma-
jor one of the following areas of specialization may be 
designated: aquatic plant biology, cytology, ecology, 
economic botany, morphology, mycology, physiology, 
or taxonomy. A Master of Science nonthesis option is 
available. 
The department also participates in the inter-
departmental programs of Molecular, Cellular, and 
Developmental Biology, and Water Resources. (See 
Index.) 
Students entering graduate programs in the depart-
ment should have a basic background in the physical, 
biological, and mathematical sciences as well as ade-
quate preparation in English and one foreign language 
where appropriate. 
There is no foreign language requirement for the 
degree Master of Science. For the degree Doctor of 
Philosophy in botany, the minimum requirement is one 
foreign language. For the degree Doctor of Philosophy 
in plant pathology, the requirement is established by 
the student's advisory committee. 
Open to students for graduate minor credit: 320, 404, 
407, 424,428, 438. 
C.Ourses Primarily for Undergraduate Students 
107. General Botany. (Biol 107) (3-6) Cr. 5. W.S.SSI. Prerequisite: Biol 
105. Dodd. The relationship of structure and function, development, 
reproduction, and evolutionary relationships of representative plants. 
*110. Technical Lecture. (1-0) Cr. R; S. Required of students in the 
plant pathology curriculum. Requirements and opportunities for work in 
the field of plant pathology. 
155. Local Flora. (0-6) Cr. 3. S.SSII. Tiffany. Field and laboratory 
studies of common local plants, including trees, shrubs, and spring flower-
ing plants. Not recommended for students with professional interest in 
plant science. Field trips. 
203. Field Botany. (0-6) Cr. 3. F. Prerequisite: 107. Pohl. Field and 
laboratory study of plants in various local habitats. Introduction to use of 
keys and basic ecological concepts. Field trips. 
*207. Diseases of Economic Plants. (2-0) Cr. 2. S. Prerequisites: 107 or 
Biol 102A. Nyvall. Diseases of agronomic and horticultural plants; life 
cycles of causal organisms and methods of disease control employed. 
216. Weed Identification and Control. (2-6) Cr. 4. F. Prerequisite: 107 
or Biol 102A. lsely. Identification, biology, and distribution of weeds. Plant 
classification pertinent to weedy groups. Principles of weed control. Field 
trips. 
256. Dendrology. (For 256) (2-6) Cr. 4. F. Prerequisite: 107. Taxonomy, 
morphology, and ecology of North American species of woody plants of 
importance in timber production and wildlife food and cover. Field trips. 
3011. Field Biology. (See list of courses offered at the Iowa Lakeside 
Laboratory.) 
303. Biological Evolution. (Biol 303) See Biology. 
304. Plants and Man. (3-2) Cr. 4. W. Prerequisite: 107 or Biol 102A. 
Isely. Interactions of plants and man. Plants, the origin and development of 
human cultures. Plants and man's needs: food, industrial products, 
medicines. Plants and the future-food, energy needs, and the changing en-
vironment. 
306. Plant Taxonomy. (2-6) Cr. 4. S.SSI. Prerequisite: 107. Pohl. Prin-
ciples of classification of seed plants; survey of major plant families, iden-
tification and field study of local plants. Field trips. 
307. Fundamentals of Botany. (3-3) Cr. 4. S. Prerequisite: Chem 142, 
Chem 142L. Knaphus. Study of plant structure and functions with em-
phasis on physiology of flowering plants. 
309. Basic Ecology. (Biol 309) See Biology. 
310. Plant Physiology. (3-3) Cr. 4. F.W.SSI. Prerequisite: Biol 102A or 
Bot 107; Chem 142 and Chem 1421. Stewart. Basic physiological processes 
important to man and the biosphere. Role of plants in acquisition and con-
servation of matter and energy. Growth and development, and their control 
by internal and external factors. 
320. Plant Physiology. (3-6) Cr. 5. S. Prerequisite: 107; Chem 334 oiB & 
B 301. Nevins. Application of elementary physical and biological prin-
ciples to the understanding of plant processes involved in assimilation, 
metabolism, and regulation of growth and development. Experimental ap-
proach emphasized. The department recommends that credit in both 310 
and 320 not be applied toward graduation. 
*338. Seed Technology. (Agron 338) (2-3) Cr. 3. Alt. W., offered 1976. 
Prerequisite: 107 or Biol 102A; Agron 114A. Everson. Production, harvest-
ing, processing, quality evaluation, storage, and marketing of seeds. 
399. Undergraduate Seminar. (1-0) Cr. 1 each time taken. W. Pre-
requisite: Junior classification and 12 credits in botany. Knaphus. Meetings 
of students and staff to discuss topics of current interest in plant science. 
404. Plant Anatomy. (2-6) Cr. 4. F.W.SSI. or II. Prerequisite: 107. 
Lersten. Characteristics of cell and tissue types in higher plants, anatomy of 
developing stems, roots, and leaves and comparisons of these organs in 
various plant groups. Basic microtechniques: freehand and paraffin section-
ing, clearing, maceration. 
*407. Principles of Plant Pathology. (2-4) Cr. 4. F.S. Prerequisite: 310 
or 320. Principles underlying the nature and control of plant diseases. 
*416. Forest Pathology. (For 416) (2-6) Cr. 4. S. Prerequisite: 310 or 
320. McNabb. Nature and control of forest and shade tree diseases. 
Weekend field trips in northern and eastern Iowa. For satisfactory-fail 
credit only. 
*417. Wood Deterioration. (For 417) (2-6) Cr. 4. Alt. W. , offered 1977. 
Prerequisite: 310 or 320. McNabb. Decay and stains of wood, including 
forest product pathology. Field trips to local woods and lumber yards. For 
satisfactory-fail credit only. 
424. Plant Ecology. (2-4) Cr. 4. F.S.SSI. Prerequisite: 203 or 306. Lan-
ders. Vegetation structure and function in relation to environment, com-
munity, classification, succession, techniques, management of local vegeta-
tion. Saturday field trips. 
428. Cell Biology. (MCDB 428, Zoo! 428.) See Molecular, Cellular and 
Developmental Biology. 
*438. Seed Biology. (Agron 438) (2-2) Cr. 3. Alt. W., offered 1977. 
Prerequisite: 310 or 320. Burris. Physiological aspects of seed development, 
maturation, longevity, and germination; ecological and agricultural im-
plications of seed biology. 
439. Developmental Biology. (Biol 439) See Biology. 
490. Independent Study. (Biol 490) Cr. 2 to 5 each time taken. Pre-
requisite: Ten credits in botany and permission of instructor. 
A. Morphology. 
B. Physiology. 
*C. Plant Pathology. 
D. Mycology. 
E. Taxonomy. 
F. Plant Ecology. 
G. Economic Botany. 
H. Honors Program. 
J. Cytology. 
K. Aquatic Plant Biology. 
*Administered by the College of Agriculture. Courses not marked by an 
asterisk are administered by the College of Sciences and Humanities. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Biology of Algae. (3-3) Cr. 4. F. (SSL Lakeside Lab.) Prerequisite: 
Fifteen credits in biological science. Dodd. Role of algae in freshwater 
habitats, environmental factors affecting growth and reproduction, in-
troduction to morphology of major groups of algae. Field trips. May be 
taken at Iowa Lakeside Laboratory with written permission of instructor. 
505. Morphology of the Embryophyta. (3-6) Cr. 5. S. Prerequisite: Fif-
teen credits in biological science including 107. Farrar. Morphology, 
reproduction, and evolutionary trends in the bryophytes, pteridophytes, 
and gymnosperms. Modem concepts of phylogeny; origin of embryophytes; 
origin of angiosperms. 
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508. Principles of Mycology. (2-6) Cr. 4. F. Prerequisite: Fifteen credits 
in biological science. Tiffany. Morphology, cytology, and physiology of 
fungi; their relation to agriculture and industry. 
511. Plant Nutrition. (3-0) Cr. 3. F. Prerequisite: 320, Phys 112, Chem 
335. Nevins. Mineral nutrition, water relations, and translocation in 
vascular plants. 
512. Plant Growth Regulation. (3-0) Cr. 3. W. Prerequisite: 320, Chem 
335. LaMotte, Vascular plant growth, correlative phenomena in develop-
ment, and hormones involved in their regulation. 
513. Plant Metabolism. (3-0) Cr. 3. S. Prerequisite: 320, Phys 112, Chem 
335. Stewart. Photosynthesis, respiration, and other aspects of metabolism 
in plants. 
514. Plant Morphogenesis. (3-0) Cr. 3. Alt. S., offered 1977. Pre-
requisite: 320, 404. Homer, LaMotte. Causal mechanisms underlying pat-
terns of development. 
517. Physiological Methods and Techniques. (0-6 or 9) Cr. 2 or 3. F. 
Prerequisite: Credit or classification in 511, or 512, or 513. Nevins. 
Research methods and techniques in plant physiology. Permission of in-
structor required for 2-credit option. 
526, 527, 528. Molecular, Cellular, and Developmental Biology. 
(MCDB 526, 527, 528) See Molecular, Cellular and Developmental 
Biology. 
529. Fine Structure of Plant Cells. (3-0) Cr. 3. Alt. S., offered 1976. 
Prerequisite: 404 and permission of instructor. Homer and Wildman. 
Structure and function of cells and cellular components at various levels of 
evolutionary development. 
*541. Epidemiology and Control of Plant Diseases. (3-3) Cr. 4. F. 
Prerequisite: 407 and Agron 424. Browning. Environmental and genetic 
control of disease development; theories of managing resistance genes and 
cultural practices to maximize natural control processes. 
546. Ecology of Aquatic Fungi. (2-6) Cr. 4. Alt. W. , offered 1976. Pre-
requisite: 506. Tiffany. Aquatic fungi and their roles in fresh-water habitats. 
Procedures for collection, culture, and identification. 
551. Lichens and Bryophytes. (2-3) Cr. 3. Alt. S., offered 1976. Pre-
requisite: Fifteen credits in biological science. Tiffany and Lersten. 
Morphology classification and natural history, collection and identification 
of specimens. One week-end field trip. 
552. Pteridology. (2-3) Cr. 3. Alt. SSII., offered 1976. Prerequisite: Fif-
teen credits in biological science. Farrar. Morphology, taxonomy, and 
ecology of the lower vascular plants with special emphasis on the fems. 
Analysis of current research. Field trips. 
553. Sexual Reproduction in Flowering Plants. (2-3) Cr. 3. Alt. S. , of-
fered 1977. Prerequisite: Fifteen credits in biological science. Lersten. 
Development of reproductive structures; fertilization; embryo and seed de-
velopment. 
558. Paleobotany. (2-3) Cr. 3. Alt. W., offered 1976. Prerequisite: Fifteen 
credits in biological science. Farrar. Introduction to morphology, identifica-
tion, and phylogeny of fossil plants from Pre-Cambrian to present. 
559L. Field Biology of Lower Green Plants. (See list of courses offered 
at the Iowa Lakeside Laboratory.) 
564. Aquatic Vascular Plants. (2-6) Cr. 4. F. Prerequisites: 306, Biol. 
309. van der Valk. Techniques for surveying aquatic vascular plant com-
munities. Collection and identification of specimens. Environmental fac-
tors affecting distribution. Week-end field trips. 
*574. Plant Nematology. (3-3) Cr. 4. F. Prerequisite: 407, or 416, or 417. 
Norton. Morphology, anatomy, and life cycles of commonly encountered 
plant-parasitic nematodes; symptom expression; control. 
575. Field Mycology. (2-6) Cr. 4 each time taken. SS I. , offered 1977 (SS 
II, 1976, Lakeside Lab.). Prerequisite: Nine credits in botany. Tiffany. 
Collection and taxonomy of fungi and relation of their occurence to en-
vironmental factors. Preparation and utilization of mycological exsiccati. 
Field trips. May be taken at Iowa Lakeside Laboratory with written 
permission of instructor. 
580L. Ecology and Systematics of Diatoms. (See list of courses offered 
at the Iowa Lakeside Laboratory.) 
583. Human Impact on Natural Vegetation. (3-6) Cr. 5 Alt. F. , offered 
1976. Prerequisite: 309. Landers and Davis. Effects of human activities on 
structure and function of individual plants and natural vegetation. In-
dividual field projects. 
564. Community Ecology. (2-6) Cr. 4. F. Prerequisite: 424. Landers. 
Theoretical and practical approaches to the study of plant communities. 
Saturday field trips. 
586. Ecosystem Structure and Function. (3-0) Cr. 3. Alt. S .. offered 
1976. Prerequisite: 548. Glenn-Lewin. Species diversity, community stabili-
ty, primary production measurement and interpretation, energy balance, 
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nutrient cycling weathering, biogeochemical cycling, and ecological model-
ing. 
587. Physiological Plant :Ecology. (3-6) Cr. 5. Alt. W., offered 1977. 
Prerequisites: 310 or 320, 424; Stat 101. Davis and van der Valk. 
Physiological responses and adaptations of individuals and species to 
various environmental conditions. 
588. Plant Population :Ecology. (3-6) Cr. 5. Alt. S., offered 1977. Pre-
requisites: 424, Com S 201 ; Stat 401 and some calculus. Glenn-Lewin and 
van der Valk. Theoretical and experimental approaches to the study of 
growth, distribution, and adaptation of plant populations involving in-
dividual projects. 
590. Special Topics. Cr. 2 to 5 each time taken. Prerequisite: Fifteen 
credits in botany, permission of instructor. 
A. Morphology. 
B. Physiology. 
•c. Plant Pathology. 
D. Mycology. 
E. Taxonomy. 
F. Plant Ecology. 
G. Economic Botany. 
J. Cytology. 
K. Aquatic Plant Biology. 
*591. Advanced General Plant Pathology. (4-3) Cr. 5. F. Prerequisites: 
404, 407, 506; Bact 300, Gen 350. Representative plant diseases, plant dis-
ease concepts and processes, and literature review. 
*592. Host-Parasite Interactions. (4-3) Cr. 5. Alt. W., offered 1976. 
Prerequisite: 591 and 513. Physiological and morphological aspects of 
plant diseases. 
*593. Epidemiology of Plant Diseases. (4-3) Cr. 5. Alt. W., offered 
1977. Prerequisite: 591 , Stat 402. Interactions between and among host 
populations, parasite populations, and the environment. 
594. Phytogeography. (0-6 and two week-end field trips) Cr. 3. Alt. F., 
offered 1975. Prerequisite: Fifteen credits of biological science, including 
306; historical geology recommended. Pohl. History and nature of the prin-
cipal vegetational formations, particularly of North America. Origins of 
vascular flora; the Arcto-tertiary flora; tertiary floras of the eastern and 
western U.S.; origins of grassland and desert floras; Pleistocene and recent 
floristic history of the North American vegetation. 
595. Agrostology. (2-4) Cr. 4. W. Prerequisite: 306. Pohl. Morphology, 
classification, and identification of grasses; utilization of grasses in 
agriculture and grazing. 
*Administered by the College of Agriculture. Courses not marked by an 
asterisk are administered by the College of Sciences and Humanities. 
Courses for Graduate Students, major or minor 
605. Cytogenetics. (Gen 605) See Genetics. 
624. Physiology of Fungi. (3-0) Cr. 3. Alt. F., offered 1976. Prerequisite: 
506. Nutrition, metabolism, growth, reproduction, arid morphogenesis of 
fungi. 
641, 642, 643. General Mycology. (2-6) Cr. 4 each. Prerequisite: 407, or 
416, or 417. Tiffany. Taxonomy, morphology, and phylogeny of slime 
molds and fungi (phycomycetes, ascomycetes, fungi imperfecti, and 
basidiomycetes). 
679, 680. Microscopy I and II. (2-9) Cr. 5 each. 679: F.; 680: W. Pre-
requisite: 679: 310 or 320, 404, permission of instructor; 680: 679. Homer. 
Current theories and methods encompassing light and electron microscopy. 
Chemical and physical preparations of specimens, qualitative and quan-
titative cytochemistry and histochemistry, autoradiography, microphoto-
graphy, and ancillary techniques. 
*691. Advanced Plant Pathology. (2-0 or 0-6) Cr. 2 or 3. Prerequisite: 
Permission of instructor. 
A. Diseases Caused by Bacteria. Dunleavy. 
B. Plant Nematology. Norton. 
C. Forest Tree Diseases. McNabb. 
D. Laboratory in Virology. Hill. 
E. Toxicology. 
F. Clinical Diagnosis. Epstein. 
G. Soil-Borne Plant Pathogens. Martinson, Tiffany. 
H. Use of Host-Resistant Genes. Browning. 
695. Advanced Plant Taxonomy. (2-3) Cr. 3. Alt. S. offered 1976. Pre-
requisite: 306, Gen 350. Isely. Llterature and philosophy of plant classifica-
tion, processes of speciation in higher plants, sources and interpretation of 
data, research methods, and plant nomenclature. 
698. Seminar. Meetings of botany staff and students to discuss recent 
literature and problems under investigation. 
A. Morphology and Taxonomy. 
B. Plant Physiology. 
*C. Plant Pathology. 
D. For all staff and students in botany and plant pathology. 
E. Molecular, Cellular, and Developmental Biology (MC.D.B.) 
F. Ecology. 
699. Research. 
A. Morphology. 
B. Physiology. 
*C. Plant Pathology. 
D. Mycology. 
E. Taxonomy. 
F. Plant Ecology. 
G. Economic Botany. 
J. Cytology. 
K. Aquatic Plant Biology. 
*Administered by the College of Agriculture. Courses not marked by an 
asterisk are administered by the College of Sciences and Humanities. 
**Courses Offered at the Iowa Lakeside 
Laboratory 
301L. (L:101) Field Biology. (4-12) Cr. 4. SSL A study of plants in 
natural environments; includes methods of identification, collection, and 
preservation as well as basic ecological concepts. Field trips. Must be taken 
concurrently with Zool 302L. 
424L. Plant :Ecology. (8-24) Cr. 8. SSII. Prerequisite: 203 or 306; 309. 
Vegetation structure and function in relation to environment; community 
classification; succession; techniques; management of local vegetation; field 
trips. 
490. Independent Study. (See preceding section). 
500L. (L:109) Biology of Algae. (8-24) Cr. 8. SSL Prerequisite: Fifteen 
credits in biological science. Dodd. Role of algae in fresh-water habitats; 
environmental factors affecting growth and reproduction; introduction to 
morphology of major groups of algae. Field trips. 
559L. Field Biology of Lower Green Plants. (8-24) Cr. 8. Alt. SSL, of-
fered 1977. Prerequisite: Fifteen credits in biological science. Farrar. 
Collection and identification of mosses, liverworts, club-mosses, 
quillworts, horsetails, and ferns. Relation of their occurrence and 
morphology to environmental factors . Analysis of microclimates and 
microhabitats. Field trips. 
564L. (L:124). Aquatic Vascular Plants. (8-24) Cr. 8. SS. Prerequisite: 
306, Biol 309. van der Valk. Techniques for surveying aquatic vascular 
plant communities. Collection and identification of specimens. Environ-
mental factors affecting distribution. 
575L. (L:115). Field Mycology. (8-24) Cr. 8. Alt. SSII., offered 1976. 
Prerequisite: Nine credits in botany. Tiffany. Collection and taxonomy of 
fungi and relation of their occurrence to environmental factors. Preparation 
and use of mycological exsiccati. Field trips. 
580L (L:117). :Ecology and Systematics of Diatoms. (8-24) Cr. 8. SSII. 
Prerequisite: Fifteen credits of biological science. Field experience in the 
study of fresh-water diatoms. Environmental factors affecting growth and 
distribution are stressed. Techniques, collection, and preparation of diatom 
samples. 
590. Special Topics. (See preceding section.) 
590NL (L:105). Plant Taxonomy. (8-24) Cr. 8. SSL Prerequisite: Fifteen 
credits in biological science. Basic principles of classification and evolu-
tion of vascular plants. Taxonomic tools , techniques, and the native flora. 
Group projects. 
590PL (L:106). Floristic Botany. (8-24) Cr. 8. SSII. Prerequisite: Fifteen 
credits in biological science. Floristic studies of the plant communities of 
the region. Emphasis on association of vascular plants into communities, 
their habitats, and their phytogeography. Individual and group projects. 
699. Research. (See preceding section.) 
**Written permission of the instructor is prerequisite to all courses offered 
at the Iowa Lakeside Laboratory. For current information concerning 
courses, registration, and housing, see the annual Iowa Lakeside Laboratory 
Bulletin. This bulletin is usually available from participating departments 
after February 15. Numbers beginning with L indicate numbers used by the 
University of Iowa. 
Ceramic Engineering 
David R. Wilder, Head of Department 
Professors: Dodd, McGee. 
Associate Professors: Berard, Hunter, Rosauer. 
Assistant Professors: Martin, Smyth. 
Undergraduate Study 
For undergraduate curriculum in ceramic engineer-
ing leading to the degree Bachelor of Science, see 
College of Engineering, Curricula. 
Ceramic engineering deals with those products 
formed from natural and synthetic minerals which are 
rendered durable by a process of heat treatment at high 
temperatures. These include most of the nonmetallic 
inorganic substances manufactured into electronic 
components, glass of all types, porcelain enamels, 
abrasives, cements, ultra-high temperature resistant 
refractories, many materials of construction, and other 
similar products. 
The ceramic engineer is concerned with the technical 
problems encountered in the research, development, 
control, production, and use of these products and 
materials and must also be well versed in the methods 
employed for forming, drying, and firing of ceramic 
raw materials. The ceramic engineer receives a well-
rounded education to fit into research, production, 
equipment and plant design, or sales engineering, de-
pending upon the capabilities and inclination of the in-
dividual. 
Graduate Study 
The department offers work for the degrees Master of 
Science (with thesis), Master of Engineering (without 
thesis), and Doctor of Philosophy with major in 
Ceramic Engineering, and minor work to students tak-
ing major work in other departments. 
Prerequisite to major graduate work is the comple-
tion of a curriculum in ceramic engineering, ceramic 
technology, engineering, or physical science equivalent 
to that required of undergraduate students at this in-
stitution. 
The department participates in the Energy Systems 
Engineering minor program and the interdepartmental 
program of Technology and Social Change. (See Index.) 
There is no foreign language requirement for the 
degree Master of Science or Master of Engineering. 
For the degree Doctor of Philosophy the foreign 
language requirement may be met in one of the follow-
ing three ways: (1) A score of at least 400 in each of 
two Educational Testing Service foreign language ex-
aminations (French, German or Russian); (2) A score of 
at least 600 in one Educational Testing Service foreign 
language examination (French, German, or Russian); (3) 
One year of formal course work (nine quarter hours) in 
either French, German, or Russian with a grade of at 
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least C may be substituted for an Educational Testing 
Service score of 400; two years of formal course work 
(18 quarter hours) for an Educational Testing Service 
score of 600. · 
Open to graduate students for minor credit only: 341, 
342, 343, 351,405, 406, 407. 
C.ourses Primarily for Undergraduate Students 
100. Orientation. (1-0) Cr. R; W.S. 
121. Introduction to Ceramic Engineering. (2-2) Cr. 3. F. Ceramic pro-
ducts and their manufacture. Kilns, glass, solid state electronic devices, 
refractory high temperature materials, and other ceramic products. 
201, 202, 203. Seminar. (1-0) Cr. R; Yr. 
221. Ceramic Materials. (4-3) Cr. 5. F. Prerequisite: Chem 141 or 147. 
Crystal structures of ceramic materials. Interaction of structure and defects 
with mechanical and thermal properties. 
222. Ceramic Engineering Operations. (3-3) Cr. 4. W. Prerequisite: 221 . 
Engineering theory and problem solution in materials handling and 
preparation. 
223. Ceramic Materials Processing. (3-3) Cr. 4. S. Prerequisite: 222. 
Batching, forming, and drying of ceramic raw materials. 
233. High-Temperature Technology. (3-3) Cr. 4. W. Prerequisite: Chem 
141 or 147, credit or classification in Phys 223. Principles and calculations 
involved in producing, measuring, and controlling the high-temperature 
environments utilized in ceramic processing. 
243. Polymers and Composites. (3-0) Cr. 3. S. Prerequisites: Chem 142 
or 148. Processing, properties, and engineering applications of polymers 
and composite materials. 
300. Inspection Trip. Cr. R S. Prerequisite: Junior ceramic engineering 
classification. One-week trip inspecting ceramic plants and studying in-
dustrial methods of production. Expenses required. 
301, 302, 303. Seminar. (1-0) Cr. R; Yr. 
341. High-Temperature Processes. (3-3) Cr. 4. F. Prerequisite: Credit or 
classification in Chem 324. Use of high-temperature treatment to effect 
atomic transport and densification through sintering and vitrification. 
Prediction of final fired structure by means of phase equilibrium diagrams. 
342. Vitreous State. (3-3) Cr. 4. W. Prerequisites: Chem 148, Phys 223 . 
Theory of vitreous state in glasses. Glass-forming reactions. Relationship of 
properties to composition and processing. 
343. Electronic Ceramics. (3-3) Cr. 4. S. Prerequisite: Phys 223. Fun-
damentals of semi-conductivity, dielectric behavior and magnetism in 
ceramic materials. 
347. Ceramic Construction Materials. (3-0) Cr. 3. S. Properties and 
specifications for the ceramic materials used in construction. Processing of 
glass, structural products, cements, and composi te materials. Field trip. 
351. Instruments for Materials Analyses. (2-6) Cr. 4. F. Prerequisite: 
Phys 223. Characterization of inorganic materials from information ob-
tained from x-ray analysis, light microscopy and electron beam instrumen-
tation. 
380. Ceramics in the Modem World. (3-0) Cr. 3. F.W.S. Ceramic 
materials, history of ceramics from ancient to modem times, description of 
products, case histories, social problems, and technological impact of the 
ceramic industry. Mathematics and chemistry background not required. 
Primarily for nonmajors. 
381. Glass in the Modem World. (3-0) Cr. 3. F.W.S., SS. Evolution of 
artistic and useful glass products. l'vfaking of glass products. Impact of glass 
industry on economic and ecological environment. Mathematics and 
chemistry background not required. Primarily for nonmajors. 
401, 402, 403. Seminar. (1-0) Cr. R; Yr. 
405. Ceramic Industries I. (3-0) Cr. 3. F. Prerequisite: 341. Manufacture, 
properties, uses, performance, and testing of basic, neutral, and acid refrac-
tories. 
406. Ceramic Industries II. (3-3) Cr. 4. W. Prerequisite: 342. Technir.al 
and economic aspects of the enamel and glass industries. Inspection trip to 
porcelain enamel plant. 
407. Ceramic Industries ill. (3-0) Cr. 3. S. Prerequisite: 342, 343. Rela-
tionship of composition, crystal structure, fabrir.ation techniques, and 
thermal processing to the properties of whitewares and technical ceramics. 
422. Ceramic Engineering Design. (1-6) Cr. 3. W. Prerequisite: 405, 
Com S 201. Introduction to the design of laboratory furnaces, production 
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dryers, and production kilns. 
423. Ceramic Engineering Design. (1-6). Cr. 3. S. Prerequisite: 422, IE 
351. Ceramic plant layout and design. 
432. Senior Project. (1-6) Cr. 3. W. Prerequisite: 451. An individual 
ceramic development or research project designed by the student. 
451. Applications of Statistics to Materials. (0-3) Cr. 1. F. Prerequisite: 
Com S 201, classification in Stat 305. Applications of principles from Stat 
305 to problems concerned with materials. To be taken concurrently with 
Stat 305. 
490. Independent Study. (0-3 to 15) Cr. 1 to 5. Introduction to research 
methods, investigation, and continuation of research problems for the un-
dergraduate student. 
H. Honors. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501. Equilibrium and Nonequilibrium Ceramic Systems. (3-0) Cr. 3. 
Offered as arr. Prerequisite: 341 . Review of classical thermodynamics. In-
troduction to irreversible thermodynamics, driving forces, rate process 
theory, and phase equilibria in ceramic systems. 
502. Crystal Chemistry of Ceramic Materials. (3-0) Cr. 3. Offered as 
arr. Prerequisite: 221, Chem 142 or 148. Fundamentals of crystal chemistry 
and the systematic study of the structure of ceramic materials. 
503. Defects in Crystalline Compounds. (3-0) Cr. 3. Offered as arr. 
Prerequisite: 341 or 501. Thermodynamics of point defects in crystalline 
compounds. Control of point defect concentration by stoichiometry, dop-
ing, and atmosphere. 
504. Measurements in High Temperature Systems. (3-0) Cr. 3. Offered 
as arr. Prerequisite: Chem 321 or 324. Theory, limitations, and problems of 
analysis of measurements at elevated temperatures. Furnaces and techni-
ques for determination of mechanical, physical. structural, and chemical 
properties of ceramics at elevated temperatures. 
512. Vitreous State. (3-0) Cr. 3. Offered as arr. Prerequisite: 342, or 
Chem 321, or 324. Advanced theory of the vitreous state. Structure of 
glasses, nucleation theory, control of devitrification, composition-structure-
property relationships. 
513. Electronic Ceramics. (3-0) Cr. 3. Offered as arr. Prerequisite: 343. 
Semiconducting, dielectric, and magnetic properties of ceramic materials 
and their interpretation with respect to composition and crystal structure. 
514. Electron Microscopy of Inorganic Materials. (2-6) Cr. 4. Offered 
as arr. Prerequisite: Phys 223. Electron optical analysis of materials includ-
ing transmission electron microscopy, scanning electron microscopy, and 
electron microprobe analysis. X-ray micro-analysis and various electron 
diffraction modes. Specimen preparation methods for inorganic materials. 
532. Theory and Properties of Colloidal and Related Ceramic 
Materials. (3-3) Cr. 4. Offered as arr. Prerequisite: Permission of instructor. 
Fundamentals of colloidal phenomena as applied to ceramic systems, in-
cluding theory of deflocculation, rheology, and measurements. 
590. Special Topics. Cr. arr. Prerequisite: Permission of instructor. 
Courses for Graduate Students, major or minor 
606. Nuclear Reactor Fuels. (Nuc E 606. Met 606) (3-0) Cr. 3. F. Pre-
requisite: Any of Nuc E 503, Met 562, Cer E 405. Physical, nuclear, 
thermal, and mechanical properties of metallic, ceramic (particularly oxide 
and carbide), and liquid fuels of reactor systems. Fuel-structural material 
compatibility, dimensional. and volume instabilities, fuel restructuring, re-
distribution, and transport phenomena. Liquid fuel corrosion effects. 
610. Diffusion in Ceramic Systems: (3-0) Cr. 3. Offered as arr. Pre-
requisite: 503. Phenomenological and mechanistic approaches to diffusion 
in ionic solids. Diffusion measurements. Ionic conduction. 
611. Mechanical Properties of Ceramic Materials. (3-0) Cr. 3. Offered 
as arr. Prerequisite: 503. Elasticity, anelasticity, and plasticity of ionic and 
covalent solids. Mechanical properties. Dislocations in ionic and covalent 
crystals. 
612. Kinetics of Ceramic Processes. (3-0) Cr. 3. Offered as arr. Pre-
requisite: 501 . Kinetic and reaction rate theory applied to ceramic process-
ing. Kinetics of gas-solid, vitrification and sintering reactions important to 
ceramic firing processes. 
699. Research. 
Chemical Engineering 
George Burnet, Jr., Head of Department 
Administered by Department of Chemical Engineering 
and Nuclear Engineering. 
Professors: Abraham, Arnold, Boylan, Burkhart, 
Larson, Seagrave, Wheelock. 
Associate Professors: Bautista, Collins, Hill, Jolls, 
Pulsifer, Reilly, Shearer, Sheeler, Shuck, Stevens, 
Ulrichson. 
Assistant Professor: Thomas (visiting). 
Undergraduate Study 
For curricula in chemical engineering leading to the 
degrees Bachelor of Science and Master of Engineering, 
see College of Engineering, Curricula. 
Chemical engineers are concerned with the processes 
and equipment for bringing about changes in the state 
of matter and for transforming energy. They make use 
of chemical and nuclear reactions and many physical 
operations such as mixing, distillation, crystallization, 
vaporization, and filtration. They are trained in the 
fundamentals of science and mathematics as well as in 
the principles of fluid flow, heat and mass transfer, and 
in thermodynamics. They are usually employed by 
chemical and allied industries, but frequently make 
contributions in the electronic, nuclear, metallurgical, 
and aerospace industries; in the fields of biomedical 
and biochemical engineering; and in private and public 
research and educational institutions. They are helping 
to solve important problems arising in the exploration 
of the ocean depths and of outer space, and are 
participating in the development of new devices for 
medical uses and new methods for processing informa-
tion. They may be assigned specifically to design, con-
struct, operate, and manage large manufacturing plants, 
or may work on the development of new products and 
processes, or may carry out basic research on the pro-
perties of matter or on systems used for processing mat-
ter and information. 
Cur9cula in chemical engineering are designed to 
prepare students to enter the engineering profession at 
two levels. After completing a common first two years, 
students elect either the regular program or an ad-
vanced, more science-oriented, five-year program 
which leads to the Master of Engineering degree. Both 
programs fully qualify the graduate to enter the pro-
fession. The regular program prepares the student for 
the more applied areas of chemical engineering, such 
as manufacturing, plant design, and development. The 
science-oriented program better prepares the student 
for work in more analytical areas such as process de-
sign, systems analysis, and mathematical modeling. A 
bachelor's degree is awarded to students who complete 
the four-year requirements in either program, but those 
in the science-oriented five-year program normally con-
tinue for the fifth year if eligible for admission to the 
graduate college. Qualified graduates from either pro-
gram may choose to work for advanced research-
oriented graduate degrees. 
Students interested in an introduction to the field of 
nuclear engineering may substitute an undergraduate 
nuclear engineering sequence of 15 credits (Nuc E 461, 
462, 463, 465) for certain designated required and elec-
tive credits in either program. 
A cooperative education program is available in the 
chemical engineering program. See Cooperative Pro-
grams, College of Engineering. 
Graduate Study 
The department offers work for the degrees Master of 
Science, Master of Engineering, and Doctor of 
Philosophy with major in chemical engineering, and 
minor work to students taking major work in other de-
partments. 
Prerequisite to major graduate work is the comple-
tion of an undergraduate curriculum substantially 
equivalent to that offered in chemical engineering at 
this institution. 
There is no foreign language requirement for the 
degrees Master of Science, Master of Engineering, or 
Doctor of Philosophy. A thesis is required for the 
Master of Science degree. 
Cooperative programs between chemical engineering 
and biomedical engineering are provided jointly under 
the sponsorship of the Colleges of Engineering and 
Veterinary Medicine. Laboratory facilities are available 
in both the Biomedical Engineering Building and in 
Chemical Engineering. See Biomedical Engineering for 
requirements. 
The department also participates in the inter-
departmental programs of Technology and Social 
Change and Water Resources, and in the inter-
departmental minor program Energy Systems Engineer-
ing. (See Index.) 
Open to graduate students for minor credit only: 351, 
352, 353, 354, 435, 448, 450, 451, 452, 461, 462, 463, 
471A, B, 472A, B, 473A. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. 1. W. An introduction to the chemical 
engineering profession. 
110. Introduction to Chemical Engineering. (1-2) Cr. 2. S. Prerequisite: 
Chem 142 or 148. Introduction to chemical processes involving chemical 
conversion and separation with emphasis on economic analysis, process 
design, and optimization. Consideration of typical as well as new processes 
to provide an over-all view of the chemical engineering function. 
161, 162, 163. Chemical Engineering Laboratory. (0-3 to 9) Cr. 1 to 3 
each time elected. Yr. An approved assignment as laboratorian on special 
problems. 
201, 202. Material and Energy Balances. (3-0) Cr. 3 each. F. W. Pre-
requisite: 201: credii or classification in Chem 148 and 148L; 202: 201 . Ap-
plication of material and energy balances to chemical engineering pro-
cesses. 
298, 398, 498. Cooperative Education. Required of all cooperative stu-
dents. Prerequisite: Permission of department head. 298: Work periods for 
students with sophomore standing in a regularly established program. 398: 
Work periods for juniors. 498: Work periods for seniors. Students must 
register for these courses prior to commencing each work period. 
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300. Junior Inspection Trip. Cr. R; S. Prerequisite: Junior classification 
in chemical engineering. Visits to chemical industries and plants in an in-
dustrial area for one week. 
310. Engineering Unit Operations. (3-2) Cr. 4. F.S. Prerequisite: Chem 
142, 142L, Math 213, Phys 222. Material and energy balances, fluid flow, 
heat and mass transfer rate processes, stage operations, and system analogs. 
315. Stoichiometry. (4-0) Cr. 4. F. Prerequisite: Math 213, Phys. 222. 
Material and energy balances. Introduction to rate processes. 
331. Analog Computer Applications in Chemical Engineering. (2-3) 
Cr. 3. S. Prerequisite: 351 , 352, Math 213. Applications of analog com-
puters to the solution of problems arising in transport processes, chemical 
reactors, process dynamics, and equipment design. 
351 . Multistage Operations. (4-0) Cr. 4. S. Prerequisite: 202, Com S 
201. Application of principles of 201 and 202 and physical chemistry to 
multistage processes for separation of chemical components. F.quilibriurn 
stage analysis of distillation, extraction, evaporation, and crystallization. 
Problems involving design and operation of multistage process equipment 
are considered. 
352. Momentum Transport Operations. (4-0) Cr. 4 F. Prerequisite: 202, 
Com S 201, Math 213, Phys 221. Concepts of momentum and mechanical 
energy transport in fluids are studied by examining problems related to 
fluid friction, viscosity, piping systems, settling, and flow through porous 
media. The subjects of filtration, sedimentation, and non-Newtonian fluids 
are also given attention. 
353. Energy Transport Operations. (3-0) Cr. 3. W. S. Prerequisite: 352 
or E M 378. Consideration of thermal energy transfer problems that occur 
in the process industry. Principles developed in 352 are extended to con-
duction and convection of heat. Design of heat transfer equipment is a 
major topic. Radiant heat transfer is also covered. 
354. Mass Transport Operations. (3-0) Cr. 3. S. F. Prerequisite: 353. 
The subjects of diffusion and mass transfer are studied in the context of 
chemical processes involving separation and synthesis. This course is an 
extension of 352 and 353. Problems of gas-liquid absorption, simultaneous 
heat and mass transfer, and chemical reactor technology are discussed. 
401, 402, 403. Technical Seminar. (1-0) Cr. R; Yr. Discussion of current 
problems of importance to chemical engineers. 
435. Process Control. (3-0) Cr. 3. W. Prerequisite: 353, Math 321. 
Mechanisms used to control industrial processes: their applications and 
limitations. Dynamics of chemical process components and process control 
systems. Analog simulation of process systems. 
448. Applied Electronic Instrumentation. (2-4) Cr. 3. W. SS. Pre-
requisite: Phys 223. An introduction to electronics-aided measurement 
primarily for nonengineering research students. Coordinated lecture and 
laboratory exercises in basic circuit theory, signal processing, recording 
and readout devices, and fundamentals of analog and digital instrumenta-
tion. Lecture/demonstrations illustrate practical aspects of instrument 
selection and use. Not acceptable for credit for an engineering degree. 
450. Process Control Laboratory. (0-4) Cr. 2. W. Prerequisite: Credit or 
classification in 435. Experiments in chemical process dynamics and con-
trol. Measurement of system parameters, transient response, and frequency 
response. Simulation of control systems. Transient response of chemical 
process equipment. 
451 , 452. Chemical Engineering Laboratory. (0-6) Cr. 2 each. F.S. 
Prerequisite: Credit or classification in 354. Measurement of transport 
properties and rates of heat, mass, and momentum transfer; investigation of 
process equipment, unit operations, and chemical reaction systems. Treat-
ment of data, reports, and equipment design. 
461, 462. Chemical Engineering Thermodynamics. 461: (3-0) Cr. 3. 
W.; 462: (3-0) Cr. 3. S. Prerequisites: 461: Math 223 or 233, Phys 222; 462: 
461. Application of thermodynamic principles to chemical engineering 
problems. Thermodynamic properties of fluids, phase equilibria, chemical-
reaction equilibria. 
463. Chemical Reactor Design. (3-0) Cr. 3. F. Prerequisite: 462. Kinetics 
of chemical reactions, design of homogenous and catalytic flow and batch 
reactors. 
471A,8, 472A,8, 473A. Chemical Engineering Design. (1-6) Cr. 3 each. 
A sequence: F.W.S.; B sequence: W.S. Prerequisite: 471A.B: Credit or 
classification in 354, 462 ; 472A: 471A; 472B: 471B; 473A: 471A or B. A. 
Principles of process and plant design; economic and feasibility analysis; 
application of feasibility techniques, optimization. B. Analysis, synthesis, 
and design of chemical engineering equipment, processes, and systems. 
Economic and feasibility analysis, optimization techniques. 
490. Independent Study. (0-3 to 18) Cr. 1 to 6. Introduction to research 
methods; investigation of an approved topic. 
H. Honors. 
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C:Ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Individual Problems. Prerequisite: Major in chemical engineering. 
Investigation of an approved topic on an individual basis. 
504. Polymers and Polymer Engineering. (3-0) Cr. 3. W. Prerequisite: 
Chem 335. Chemistry of polymers, addition and condensation polymeriza-
tion. Physical and mechanical properties, polymer rheology, production 
methods. Fabrication and extrusion equipment operation. Applications of 
polymers in the chemical industry. Field trips to area plants. 
517. Chemical Process Industries. (3-0) Cr. 3. S.S. Prerequisite: 
Permission of instructor. Chemical engineering aspects of the manufacture 
of principal organic, heavy inorganic, and agriculturally based products. A. 
Organic Chemical Industries. B. Inorganic Chemical and Fertilizer In-
dustries. C. Starch and Sugar Industries. D. Oils and Fats Industries. 
520. Biochemical Engineering. (3-0) Cr. 3. F. Application of basic 
chemical engineering principles in biochemical and biological process in-
dustries such as fermentation, food processing, enzyme technology, and 
biological waste treatment. 
531. Air Pollution. (Mteor 531) (3-0) Cr. 3. Alt. W., offered 1977. Pre-
requisite: Permission of instructor. Fundamentals of the formation, dis-
persion, and effects of air pollutants. Air quality standards. Sampling and 
analysis of pollutants from stacks. Introduction to control methods. For 
students in engineering and the physical sciences. 
532. Air Pollution Control. (3-0) Cr. 3. Alt. S. , offered 1977. Pre-
requisite: Permission of instructor. Principles of gas purification and pro-
cesses for the control of gaseous pollutants. Mechanics of aerosols and 
principles of particulate removal; design features of cyclone separators, 
fabric filters, wet scrubbers, and electrostatic precipitators. 
535. Process Dynamics. (3-0) Cr. 3. S. Prerequisite: 435. Applications of 
dynamic analysis techniques in the study of nonsteady state chemical pro-
cesses. 
541. Analytical Methods in Chemical Engineering. (3-0) Cr. 3. F. 
Prerequisite: 354, credit or classification in Math 322. Analysis of equip-
ment and processes and the analytical solution of the resulting differential 
equations. Operational and series techniques, boundary value problems, or-
thogonal functions. 
542. Numerical Methods in Chemical Engineering. (3-0) Cr. 3. W. 
Prerequisite: 354, Com S 201. Analysis of equipment and processes that re-
sult in systems of equations or partial differential equations that are best 
rnlved by numerical methods. Numerical interpolation and approximation, 
integration techniques and matrix methods. 
551. Transport Phenomena. (3-1) Cr. 3. F. Prerequisite: 354. Derivation 
and analysis of the equations of change for mass, energy, and momentum 
using both molecular and continuum approaches. One hour weekly de-
monstrations. 
554. Momentum Transport Operations. (3-1) Cr. 3. W. Prerequisite: 
551. Approximate solutions to the equations of motion; turbulent flow; 
flow through porous media, non-Newtonian fluids, multiphase flow. One-
hour weekly demonstrations. 
555. Energy Transport Operations. (3-0) Cr. 3. F. Prerequisite: 551. 
Convective and radiative heat transfer in chemical engineering processes; 
boiling, condensation, and two-phase flow; liquid metal heat transfer. 
556. Mass Transport Operations. (3-0) Cr. 3. S. Prerequisite: 551. 
Multicomponent diffusion; two-film, penetration and surface renewal 
models; high mass transfer rates; transport across liquid interfaces; coupled 
heat and mass transfer. 
565. Multistage Operations. (3-0) Cr. 3. Alt. SS., offered in 1976. Pre-
requisite: 351. General theory of multistage processes such as distillation, 
absorption, extraction, and ion exchange. Applications of finite difference 
calculus in cascade theory. Use of equilibrium phase relations and design 
optimization techniques. 
566. Solvent Extraction. (3-0) Cr. 3. Alt. SS., offered in 1977. Pre-
requisite: 351 . Theory and application of solvent extraction to industrial 
processing. 
573. Advanced Chemical Engineering Design. (1-6) Cr. 3. F. Pre-
requisite: 4728. Optimal design of complex chemical processes by ad-
vanced systems engineering techniques; computer-aided design; design in 
the presence of uncertainty. 
581, 582. Advanced Chemical Engineering Thermodynamics. (3-0) 
Cr. 3 each. F. W. Prerequisites: 581: 461; 582: 581. Application of 
thermodynamic principles to chemical engineering problems. 
Thermodynamic properties of nonideal fluids and solutions, phase and 
chemical reaction equilibria; statistical thermodynamics. 
585. Chemical Engineering Kinetics. (3-0) Cr. 3. S. Prerequisite: 463. 
Theory of absolute reaction rates; mass and heat transfer in catalytic beds; 
treatment of differential and integral conversion data. 
586. Heterogeneous Catalysis. (3-0) Cr. 3. Alt. S., offered 1976. Pre-
requisite: Chem 323. Fundamental theories and applications of 
heterogeneous catalysis to industrial processes; adsorption isotherms, 
catalyst characterization, industrial catalysts, mass transfer limitations on 
reaction rates, development of kinetics and reaction models. 
590. Special Topics. Cr. 2 to 5 each time taken. A series of one-term 
courses chosen from such topics as catalytic reactor design, cost estima-
tion, chemical engineering of nuclear processes, fluidized bed reactors, 
crystallization, polymerization, statistical thermodynamics, applied electro-
chemistry and bioengineering. 
C:Ourses for Graduate Students, major or minor 
601. Seminar. (1-0) Cr. R; F.W.S. 
631, 632. Advanced Transport Phenomena. (3-0) Cr. 3 each. Alt. yr; F. 
W. Prerequisite: 631: 554, Math 322. 632: 555, 556, Math 322. Advanced 
topics in the transport of momentum, energy, and mass, including study of 
recent literature. 
643. Advanced Calculation Methods for Chemical Engineers. (3-0) Cr. 
3. SS. Prerequisite: 541 . Advanced analysis and design of equipment and 
processes requiring specialized mathematical techniques. 
690. Advanced Topics. Cr. var. 
699. Chemical Engineering Research. 
Chemistry 
Robert E. McOi.rley, Chairman of Department 
Professors: Angelici, Corbett, Diehl, Espenson, Fassel, 
Franzen, French, Fritz, Gilman (Emeritus), Goetz, 
Hansen, Hutton, Jacobson, King (Emeritus), Martin, 
Powell, Ruedenberg, Russell, Spedd.ing (Emeritus), 
Svec, Trahanovsky, Verkade, Voigt, Wildman, Wilhelm 
(Emeritus). 
Associate Professors: Clardy, Edgar (Emeritus), Gers-
tein, Henn, Hoffman, Johnson, Small. 
Assistant Professors: Barton, Larock, Warner, Yeung. 
Instructors: Struve. 
Undergraduate Study 
For undergraduate curriculum in sciences and 
humanities leading to the degrees Bachelor of Science 
and Bachelor of Arts, see Sciences and Humanities, 
Curriculum. 
Graduates holding the B.S. degree in chemistry 
qualify in many fields: as teachers of chemistry, as 
supervisors in industry, as technical sales personnel, 
and as research chemists in federal, state, municipal, 
academic, or industrial laboratories. 
The B.A. degree is useful for students who intend to 
pursue studies in parallel areas, such as secondary 
school teaching, or to obtain joint majors or strong 
minors. The B.A. degree does not prepare students well 
for graduate study or professional employment in 
chemistry. 
Undergraduate chemistry students take not only 
studies in chemistry but also courses in mathematics, 
physics, German, or Russian, and in cultural subjects. 
Students with the necessary high scholastic standing 
usually continue with graduate work, where they can 
explore more thoroughly the specialized areas of 
chemistry in which they are interested. 
Undergraduate students seeking the B.S. degree in 
chemistry usually have the following basic courses or 
their equivalents in their program: 114, 115, 120, 301, 
302, 3021, 316, 324, 325, 3251, 326, 3261, 331, 3311, 
332, 3321, 333, 3331, and 6 credits of advanced 
chemistry. Several courses can be replaced: 114, 115 by 
147, 1471, 148, 1481, 211; 324, 325, 326 by 321, 322, 
323; 331, 332, 333 by 334, 335, 336. Students who 
transfer into the program after the freshman year often 
find these alternatives more appropriate. A student 
may request permission to substitute elective courses 
for certain of the required courses. As supporting work, 
undergraduate majors have found the following courses 
desirable: Math 130 (or 130A), 131, 132, 233; Phys 221, 
222, 223, as a minimum (certain areas of chemistry 
specialization require considerably more mathematics 
and physics). 
Undergraduate students seeking the B.A. degree in 
chemistry usually have the following courses in their 
degree programs: 114, 115, 120, 301, 316, 324, 325, 
3251, 331, 3311, 332, 3321, and 8 credits of chemistry 
courses numbered 300 or above. Certain substitutions 
for required courses may be made as indicated above, 
particularly for persons entering the program after their 
freshman year. Math 130 (or 130A), 131, 132, 233, Phys 
221, 222, 223 have been found to be desirable as sup-
porting work. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
analytical, inorganic, organic, and physical chemistry, 
as well as the degree Master of Science in chemistry. 
Co-majors may be taken between areas within 
chemistry or between one of the areas in chemistry and 
another department. Courses in other areas of 
chemistry as well as courses in other departments may 
be used to satisfy the requirement for course work out-
side the major field. Minor work is offered to students 
taking major work in other departments. · 
The Department of Chemistry requires all graduate 
students majoring in chemistry to teach as part of their 
training for an advanced degree. 
Prerequisite to major graduate work is the comple-
tion of undergraduate work in chemistry, mathematics, 
and physics, substantially equivalent to that required of 
undergraduate students at this institution. 
Foreign language is not required for the M.S. degree. 
For the Ph.D. degree, the language requirement is read-
ing proficiency in one of the following: German, 
Russian, French, or, in some special cases, Japanese. 
Open to graduate students for minor credit only: 301, 
302, 321, 322, 3221, 323, 3231, 334, 335, 336,426, 493, 
494. 
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Index to field of work is given by the second and 
third digits of course numbers: 
(a) Inorganic Chemistry 
(b) Analytical Chemistry 
( c) Physical Chemistry 
(d) Organic Chemistry 
( e) General Chemistry 
(f) Open 
(g) Special Topics 
(h) Physical Chemistry 
(i) Research 
C.ourses Primarily for Undergraduate Students 
00-09 
10-19 
20-29 
30-39 
40-49 
50-89 
90 
91-94 
95-99 
114. Quantitative Analysis. (3-6) Cr. 5. F. Prerequisite: High school 
chemistry. Review of fundamental principles of chemistry with emphasis 
on chemical equilibrium, gas laws, and calculations. Theory and practice 
of gravimetric and volumetric analysis with particular attention to acid-
base reactions. For students majoring in chemistry or biochemistry. 
115. Quantitative Analysis. (3-6) Cr. 5. W. Prerequisite: 114 or 211. 
Theory and practice of volumetric analyses involving oxidation-reduction 
and formation of nondissociated ions. Theory of electrochemistry. 
Colorimetry. Methods of effecting separations. Design of analytical 
methods and evaluation of results. For students majoring in chemistry or 
biochemistry. 
120. Chemical Structure and Bonding. (5-0) Cr. 5. S. Prerequisite: 115; 
Math 120 er 130. Atomic structure, nuclear properties, and wave nature of 
electrons. Periodic properties of the elements. Qualitative introduction to 
modem understanding of chemical bonding and molecular structure in 
metallic and nonmetallic compounds. For chemistry majors. 
*140. Foundations of Chemistry. (4-0) Cr. 3. F.S.SS. Prerequisite: 
Credit or classification in 1401. Basic methods and concepts of chemistry 
that students must master before they are ready for other college chemistry. 
For students who have not taken high school chemistry or those with 
otherwise deficient backgrounds. The content of this course is approx-
imately equivalent to a 1-year high school chemistry course. 
140L. Laboratory Foundations of Chemistry. (G-3) Cr. 1. F.S.SS. Pre-
requisite: Credit or classification in 140. Laboratory to accompany 140. 
**141, 142. General Chemistry. (4-0) Cr. 3 each. 141 : F.W.SS. ; 142: 
W.S.SS. Prerequisite: 141 : High school chemistry or 140 and 1401, credit 
or classification in 1411; 142: 141, 1411. Principles of chemistry and pro-
perties of matter explained in terms of modem chemical theory. 
* *1411., 142L. Laboratory in General Chemistry. (G-3) Cr. 1 each. 
1411: F.W.SS.; 1421: W.S.SS. Prerequisite: 1411: Credit or classification in 
141; 1421: 1411. Laboratory to accompany 141 and 142. 1411 must be 
taken with 141 ; 1421 is not a necessary corequisite with 142. 
**147, 148. General Chemistry. (4-0) Cr. 3 each. 147: F. ; 148: W. Pre-
requisite: 147: High school chemistry and credit or classification in 1471; 
148: 147, 1471. Chemistry explored at a greater depth and with more em-
phasis on concepts, problems, and calculations than in 141, 142. Recom-
mended for students majoring in engineering, natural sciences, and other 
fields in which a strong foundation in chemistry is desired. 
**1471., 148L General Chemistry Laboratory. (G-3) Cr. 1 each. 1471: 
F.; 1481: W. Prerequisite: 1471: Classification in 147; 1481: 1471. 
Laboratory to accompany 147 and 148. 1471 must be taken with 147; 1481 
is not a necessary corequisite with 148. 
211 . Quantitative Analysis. (3-6) Cr. 5. F.W.S.SS. Prerequisite: 142 and 
1421 or 148 and 1481. Theory and practice of elementary gravimetric, 
volumetric, and colorimetric analysis. 
***231. Elementary Organic Chemistry. (3-0) Cr. 3. F.W.S.SS. Pre-
requisite: 142 and 1421or148 and 1481, credit or classification in 232. For 
students desiring a terminal course. Not recommended for students in 
physical or biological sciences. Students desiring a more rigorous course 
should take 334, 335, and 3351. The department recommends that credit in 
both 231 and 334 not be applied toward graduation. 
232. Laboratory in Elementary Organic Chemistry. A, B: (G-6) Cr. 2 
each. C: (G-3) Cr. 1. F.W.S.SS. Prerequisite: Credit or classification in 231. 
A: Laboratory techniques including gravimetric analysis, volumetric 
analysis, and organic functional group analysis. B: Laboratory techniques 
in synthetic and qualitative organic chemistry. Particular emphasis on 
chemical and physical properties of dyes, polymers, fats, and 
carbohydrates. C: Condensation of material covered in 232B. 
*240. Chemistry in Modem Society. (4-0) Cr. 4. S. Prerequisite: 
Sophomore standing. Aspects of chemistry visible to a nonscientist in our 
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society. A nonmathematical survey of selected areas of chemistry with em-
phasis on the interface between chemistry and other fields of human ac-
tivity. 
301, 302. Inorganic Chemistry. (3-0) Cr. 3 each. 301: W.; 302: S. Pre-
requisite: 325 or 322. Bonding in inorganic systems; descriptive and 
systematic chemistry of the elements. Emphasis on correlation of structure 
and bonding with chemical and physical properties of inorganic com-
pounds; applications of thermodynamics, kinetics, and other physical 
methods to study of inorganic systems. 
302L. Inorganic Chemistry Laboratory. (0-6) Cr. 2. S. To accompany 
302. For students majoring in chemistry or biochemistry. 
316. Instrumental Methods of Chemical Analysis. (3-6) Cr. 5. S. Pre-
requisite: 115, 326. Quantitative and qualitative instrumental analysis. 
Operational theory and principles of instruments. Atomic and molecular 
absorption and emission spectroscopy. Electroanalysis. Gas and liquid 
chromatography and theory of separations. Nuclear magnetic resonance 
and mass spectrometry. Literature of chemical analysis. 
321, 322, 323. Physical Chemistry. (3-0) Cr. 3 each. Yr. Prerequisite: 
321: 211 or 142, Phys 223, Math 122 or 132 recommended; 322: 321; 323: 
322. Properties of gases, liquids, and solids; solutions; thermochemistry 
and thermodynamics; chemical kinetics; electrochemistry; atomic and 
molecular structure. Students majoring in chemistry or biochemistry will 
ordinarily elect 324, 325, 326. 
322L. Laboratory in Physical Chemistry. (0-3) Cr. 1. W. Prerequisite: 
Credit or classification in 322 recommended. Should accompany 322. 
323L. Laboratory in Physical Chemistry. (0-6) Cr. 3. S. Prerequisite: 
322L, credit or classification in 323 recommended. Should accompany or 
follow 323. 
324. Physical Chemistry. (3-0) Cr. 3. S. Prerequisite: 120, Math 122 or 
132; Phys 112 or 222. Elementary thermodynamics and theory of the 
gaseous state. Homogeneous equilibria. For students majoring in chemistry 
or biochemistry. 
325. Physical Chemistry. (3-0) Cr. 3. F. Prerequisite: 224. Principles of 
quantum mechanics and spectroscopy. 
326. Physical Chemistry. (3-0) Cr. 3. W. Prerequisite: 325. Liquids and 
crystals. Molecular structure. Quantum theory and spectra. Kinetics. 
Surface chemistry. Nuclear chemistry. For students majoring in chemistry 
or biochemistry. 
325L, 326L. Laboratory in Physical Chemistry. (0-6) Cr. 3 each. 325L: 
F.; 326L: W. Prerequisite: 325L: 115; 326L: 325L. To accompany or follow 
325, 326. For students majoring in chemistry, chemical engineering, or 
biochemistry. 
331, 332, 333. Organic Chemistry. (3-0) Cr. 3 each. Yr. Prerequisite: 
331: 120; 332: 331; 333: 332 or 335. For students majoring in chemistry 
and biochemistry. Modem organic chemistry, including nomenclature, 
synthesis, structure and bonding, reaction mechanisms, spectroscopy, or-
bital symmetry correlations, carbohydrates, proteins, drugs, and natural 
products. 
331L, 3321., 333L. Laboratory in Organic Chemistry. (0-6) Cr. 2 each 
Yr. Prerequisite: 115. To accompany 331, 332, 333. For students majoring 
in chemistry or biochemistry. 
334, 335, 336. Organic Chemistry. (3-0) Cr. 3 each. 334: F. W.; 335: W, 
S.; 336: S. Prerequisite: 334: 142 and 142L or 148 and 148L; 335: 334; 336: 
335. Modem organic chemistry including nomenclature, synthesis, struc-
ture and bonding, reaction mechanisms, physical methods, carbohydrates, 
proteins, and lipids. Premedical students will take this sequence. Students 
majoring in chemistry will ordinarily take 331, 332, 333. 
335L. Laboratory in Organic Chemistry. (0-6) Cr. 2. W. S. Prerequisite: 
Credit or classification in 335. 
336L. Laboratory in Organic Chemistry. (0-3) Cr. 1. S. Prerequisite: 
Credit or classification in 336. 
399. Undergraduate Research. Cr. var. Prerequisite: Permission of staff 
member with whom student proposes to work. 
426. Radiotracer Methods. (2-0) Cr. 2. F. Prerequisite: 323 or 326 or 
493; Phys 112. Radioisotope techniques and their applications to problems 
in biology and allied sciences. For students in biology and agriculture. 
490. Independent Study. Cr. var. Prerequisite: Permission of instructor. 
493, 494. Biophysical Cllemistry. (3-0) Cr. 3 each. 493: F.; 494: W. 
Prerequisite: Math 122 or 132. Physical chemistry with application to 
biological systems. Not accepted for credit toward a degree in chemistry or 
chemical engineering. 322L and 323L may be taken concurrently by those 
desiring laboratory. 
499. Senior Research. (0-6 or 9) Cr. 2 or 3 each time taken. Prerequisite: 
Permission of staff member with whom student proposes to work. B 
average in all chemistry, physics, and mathematics courses. Research in 
chosen area of chemistry, with final written report as senior thesis. This 
course should be elected for three consecutive quarters just preceding 
graduation. For students majoring in chemistry. 
*The department recommends that credit in only one of the courses 140 
and 240 should count toward graduation. The course 240 is intended for 
students majoring in nontechnical areas who will take only this one 
chemistry course, whereas 140 is for students planning to enroll in 141 or 
147. 
**The department recommends that credits from only one of the following 
two series should count toward graduation: 
1. 141 , 141L, 142, 142L. 
2. 147, 147L, 148, 148L. 
***The department recommends that only one of the courses Chem 231 
and B&B 221 should count toward graduation. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Advanced Inorganic Chemistry. (3-0) Cr. 3. F. Prerequisite: 302. 
Concepts of structure, bonding, and chemical reactivity applied to in-
organic compounds of the metallic and nonmetallic elements. For students 
not majoring in inorganic chemistry. 
501. Inorganic Preparations. (0-6) Cr. 2. F. Prerequisite: 302. Prepara-
tion and characterization of inorganic and organometallic compounds by 
modem research techniques. 
504. Organometallic Chemistry of the Transition Metals. (3-0) Cr. 3. 
Alt. W, offered 1977. Prerequisite: 302 and 333 or equivalents. Transition 
metal complexes of ligands such as cyclopentadienyl, olefins, acetylenes, 
benzenes, and carbon monoxide. Homogeneous catalysis. 
505. Physical Principles of Inorganic Chemistry. (3-0) Cr. 3. F. Pre-
requisite: 302 and 323 or 326. Theoretical concepts of bonding and struc-
ture applied to inorganic chemistry. Elementary group theory, hybridiza-
tion and localized covalent bonding, molecular orbitals, and ligand field 
theory. 
506. Application of Physical Methods in Inorganic Chemistry. (3-0) 
Cr. 3. W. Prerequisite: 505. Spectrometric, magnetic, and diffraction 
measurements in inorganic and organometallic research problems. Em-
phasis on stereochemical and bonding information. 
507. Systematic Inorganic Chemistry. (3-0) Cr. 3. S. Prerequisite: 505, 
and 506 or 536 or 592. Descriptive chemistry of the metallic and non-
metallic elements. 
509. Introduction to Inorganic Chemistry Research. (1-0) Cr. 1. F. Dis-
cussion of the various areas of current research in inorganic chemistry at 
Iowa State University. 
510. Advanced Analytical Chemistry. (3-0) Cr. 3. F. Prerequisite: 316. 
Selected topics in modem quantitative analysis, including analytical 
separations, titrimetry, spectroscopy, and other instrumental methods. For 
students not majoring in analytical chemistry. 
511. Advanced Quantitative Analysis. (3-0) Cr. 3. S. Prerequisite: 316, 
and 323 or 326, and 333 or 336. General methods, descriptive inorganic 
analysis, and current literature. 
512. Electrochemical Methods of Analysis. (2-0) Cr. 2. F. Prerequisite: 
316, and 323 or 326; Phys 223. Analog and digital circuits in instrumental 
analysis. Principles of convective-diffusional mass transport in elec-
troanalysis. Applications of potentiometry, voltammetry, and coulometry 
in analysis. Electrode systems including dropping and stationary mercury, 
rotating disk and ring-disk, tubular, and thin-layer electrodes. Introduction 
to heterogeneous and homogeneous kinetics in electroanalysis. 
512L. Electroanalytical Laboratory. (0-3) Cr. 1. F. To accompany 512. 
513. Molecular Absorption Spectrophotometry. (2-0) Cr. 2. W. Pre-
requisite: 316, and 323 or 326, and 333 or 336. Introduction to physical op-
tics and design of photometric instruments. Error and precision in applica-
tions of Beer's Law in chemical analysis. Ultraviolet and visible ahsorption 
and emission for quantitative analysis; infrared ahsorption for qualitative 
and quantitative analysis. Solution equilibria in photometric analysis and 
use of selective colorimetric and masking reagents. 
513L. Laboratory in Molecular Absorption Spectrophotometry. (0-3) 
Cr. 1. W. To accompany 513. 
514. Analytical Atomic Spectroscopy. (2-0) Cr. 2. S. Prerequisite: 323 
or 326; Phys 223. Principles and experimental methods of optical emission 
spectroscopy, atomic absorption spectroscopy, and X-ray fluorescence 
spectroscopy. 
514L. Analytical Atomic Spectroscopy Laboratory. ((}-3) Cr. 1. S. 
Laboratory in optical emission and atomic absorption spectroscopy to ac-
company 514. 
516. Quantitative Organic Analysis. (1-3 to 9) Cr. 2 to 4. W. Pre-
requisite: 333 or 336. Chemical analysis via functional groups, kinetic 
methods, spectrophotometric and physical methods, analytical separations. 
Optional laboratory work on a special analytical problem. 
520. Advanced Physical Chemistry. (3-0) Cr. 3. W. Prerequisite: 323 or 
326. Principles of physical chemistry as they apply to inorganic, organic, 
and analytical chemistry, including thermodynamics, kinetics, quantum 
mechanics, and spectroscopy. For students not majoring in physical 
chemistry. 
521. Statistical Thermodynamics. (3-0) Cr. 3. F. Prerequisite: 323 or 
326. Boltzmann distribution. thermodynamics from a statistical viewpoint. 
Einstein and Debye crystals, ideal gases, equipartition theorem, kinetic 
theory, review of kinetics. 
522. Chemical Thermodynamics I. (3-0) Cr. 3. W. Prerequisite: 323 or 
326. Gases, solutions, homogeneous and heterogeneous equilibria. 
523. Chemical Thermodynamics 11. (3-0) Cr. 3. Alt. S., offered 1976. 
Prerequisite: 522. Applications to chemical systems. 
524. Swface Chemistry. (3-0) Cr. 3. Alt. W., offered 1977. Prerequisite: 
323 or 326. Basic principles and applications. 
526. Radiochemistry. (3-0) Cr. 3. Alt. W., offered 1976. Prerequisite: 
323 or 326. Natural and artificial radioactivity; preparation and decay pro-
perties of radioactive nuclides; interaction of radiation and matter; 
chemistry of nuclear fission; application of radioactivity to chemistry. 
528. Chemical Kinetics and Mechanisms. (3-0) Cr. 3. S. Prerequisite: 
323 or 326. Methods of studying reaction rates and mechanisms; inference 
of mechanisms from rate laws; reversible, consecutive, and competing reac-
tions; chain mechanisms; exchange reactions; isotope rate effects; very 
rapid reactions; acid-base catalysis; theories of unimolecular reactions; 
absolute rate theory. 
529. Laboratory in Radiotracer Techniques. ((}-6) Cr. 2. W. rre_. 
requisite: 426. Measuring and handling radioactive substances in chemical 
and biological experiments. 
530. Advanced Organic Chemistry. (3-0) Cr. 3. S. Prerequisite: 333 or 
336. Selected topics in modem organic chemistry, including structure, re-
action mechanisms, organic synthesis, and spectroscopy. For students not 
majoring in organic chemistry. 
531. Mechanistic Theory of Organic Chemistry. (2-0) Cr. 2. F. Pre-
requisite: 333 or 336. Basic theoretical concepts as applied to organic 
chemistry, including potential energy surfaces, activated complex theory, 
acidity functions, linear free energy relationships, and Hiickel molecular 
orbital theory. 
532. Mechanistic Theory of Organic Chemistry. (3-0) Cr. 3. W. Prere-
quisite: 531. A detailed study of nucleophilic substitution, free radical re-
actions, and reaction kinetics in organic chemistry. 
533. Aromaticity and Orbital Symmetry in Organic Chemistry. (2-0) 
Cr. 2. W. Prerequisite: 531. A survey of aromatic and antiaromatic systems 
and the role of orbital symmetry in organic reactions. 
534. Mechanistic Theory of Organic Chemistry. (2-0) Cr. 2. S. Pre-
requisite: 532 and 533. A detailed study of electrophilic substitution, carba-
nions, and carbenes. 
535. Advanced Organic Laboratory. (0-1) Cr. 1. W. Prerequisite: 333 or 
336. Laboratory operation of infrared, ultraviolet, and nuclear magnetic re-
sonance spectroscopic instrumentation. 
536. Spectrometric Identification of Organic Compounds. (2-3) Cr. 3. 
S. Prerequisite: 323 or 326, and 333 or 336. Principles of infrared, ul-
traviolet, nuclear magnetic resonance and mass spectroscopy as applied to 
organic chemistry. 
537. Advanced Organic Synthesis. (3-0) Cr. 3. F. Prerequisite: 539. A 
survey of modem synthetic methods and their applications. 
539. Organic Reactions and Stereochemistry. (3-0} Cr. 3. F. Pre-
requisite: 323 or 326, and 333 or 336. Descriptive organic chemistry with 
emphasis on synthesis and stereochemistry. 
590. Special Topics. (1-0) Cr. 1. Introduction to the various areas of cur-
rent research in physical chemistry at Iowa State University. 
591. Symmetry and Molecular Structure. (2-0) Cr. 2. S. Prerequisite: 
323 or 326. Molecular symmetry elements, symmetry adapted wave func-
tions, applications to the electronic structure of molecules and spec-
troscopy. 
592. Chemical Bonding and Structure. (3-0) Cr. 3. S. Prerequisite: 505, 
or Phys 448 and classification in 591. Variation principle of quantum 
mechanics, atomic orbitals, many electron systems, atomic states and 
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angular momentum, atoms in crystal fields , diatomic molecules, 
polyatomic molecules, complexes, electron-deficient molecules, pi-electron 
systems, hydrogen bonds, vanderWaals bonds, metallic bonds. 
593. Chemical Spectroscopy and Structure. (3-0) Cr. 3. F. Prerequisite: 
505 or 591. Interaction of radiation and matter; radio frequency, infrared, 
visible, and ultraviolet spectroscopy. 
594. Diffraction and Molecular Structure. (2-0) Cr. 2. F. Prerequisite: 
Permission of instructor. X-ray, neutron and electron diffraction: scattering 
by electrons, atoms, and molecules. Translation and point group symmetry, 
application of Fourier methods. Examples of structures deduced from dif-
fraction techniques. 
599. Nonthesis Research. Cr. Arr. Prerequisite: Permission of staff 
member concerned. 
Courses for Graduate Students, major or minor 
600. Seminar in Inorganic Chemistry. (1-0) Cr. 1 each time taken. 
F.W.S. Prerequisite: Permission of instructor. 
601. Selected Topics in Inorganic Chemistry. (2 or 3-0) Cr. 2 or 3 each 
time taken. F.W.S. Prerequisite: 302. Topics such as chemical applications 
of group theory, molecular structure and bonding, organometallic com-
pounds, physical techniques of structure determination, nonaqueous sol-
vents, reaction mechanisms, and ligand field theory. 
611 . Seminar in Analytical Chemistry. (1-0) Cr. 1 each time taken. 
F.W.S. Prerequisite: Permission of instructor. 
620. Seminar in Physical Chemistry. (1-0) Cr. 1 each time taken. W.S. 
Prerequisite: Permission of instructor. 
621. Statistical Mechanics. (3-0) Cr. 3 each time taken. Alt. W.S., 
offered 1976. Prerequisite: Permission of instructor. Review of classical and 
quantum mechanics, principles of statistical mechanics, applications to 
thermodynamics and other related problems. 
622. Quantum Chemistry. (3-0) Cr. 3 each time taken. Alt. W.S., offered 
1977. Prerequisite: Permission of instructor. The Schroedinger equation, 
solution in simple cases, perturbation, and variation methods. Slater's 
treatment of complex atoms and molecules, valence bond, and molecular 
orbital methods; applications. 
625. Selected Topics in Physical Chemistry. (2-0) Cr. 2 each time 
taken. F. or W. or S. Prerequisite: Permission of instructor. Topics such as 
atomic, molecular, and nuclear structure; surface chemistry; 
photochemistry; chemical kinetics; magnetic resonance. 
626. Crystal Structure Analysis. (2-0) Cr. 2. W. or S. Prerequisite: 
Permission of instructor. X-ray and neutron diffraction as applied to the 
solid state, kinematic theory of diffraction, space group symmetry, applica-
tions of Fourier and least-squares methods, methods for phasing structural 
amplitudes, examples of structures deduced from X-ray and neutron 
studies. 
631. Seminar in Organic Chemistry. (1-0) Cr. 1 each time taken. 
F.W.S.SS. Prerequisite: Permission of instructor. 
632. Selected Topics in Organic Chemistry. (2-0) Cr. 2 each time 
taken. F.W.S.SS. Prerequisite: 532. Topics of current interest in organic 
chemistry such as electron spin resonance spectroscopy, nuclear magnetic 
resonance spectroscopy, mass spectroscopy, physical organic chemistry, 
photochemistry, natural products, organometallic chemistry, computer 
techniques, modern synthetic methods, mechanisms of reductions and 
oxidations, carbenes, molecular orbital theory, heterocycles, free radicals, 
and kinetics. 
699. Research. Prerequisite: Permission of staff member concerned. 
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Child Development 
Samuel G. Clark, Chairman of Department 
Professors: Coulson, Pease, Sunderlin (Emeritus), 
Swanson (Emeritus). 
Associate Professors: Dissinger, Madera. 
Assistant Professors: Anderson, Crase, Draper, Engel, 
Fredrick, Galejs, Glass, Herwig, Karas, King, Stockdale. 
Instructors: Byler, Carlisle, Christy, Culler, DeWitt, 
Dixon, Graham, Gramm, Herren, Jones, Montgomery, 
Morain, Raikes, Rosauer, Shaw. 
Undergraduate Study 
For undergraduate curriculum in child development, 
leading to the degree Bachelor of Science, see Home 
Economics, Curricula. 
The department offers work for the degree Bachelor 
of Science with options in (1) nursery school-
kindergarten education and (2) community services for 
children. Sophomores selecting the nursery school-
kindergarten option must apply to and be accepted in 
the teacher education program. 
Child development is the systematic study of how 
children grow and develop. Opportunities are provided 
to observe and work with infants, preschool, and 
school-age children. Students in this curriculum may 
prepare for professional work with children and 
families in connection with nursery schools, kin-
dergartens, hospital programs, settlement houses, 
welfare agencies, programs for handicapped or emo-
tionally disturbed children, community programs for 
older children and youth, and special programs for dis-
advantaged groups. Students preparing for graduate 
work may elect appropriate courses. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with a major in child 
development, and a minor for students taking major 
work in other departments. 
In addition to fulfilling graduate college admission 
requirements, applicants should have substantial back-
ground in one of the following fields: child develop-
ment, family relations, human biology, human nutri-
tion , education, anthropology, psychology, or 
sociology. 
A foreign language is not required for the degree 
Master of Science or Doctor of Philosophy. In in-
dividual cases, however, competence in one or more 
languages may be specified by the student's program of 
study committee. 
Open to graduate students for minor credit only: 442, 
443 . 
Courses Primarily for Undergraduate Students 
129. Principles of Child Development. (3-1) Cr. 3. F.W.S.SSI. 
Processes and principles of growth and development during formative 
years within the context of cultural, educational and familial influences. 
Directed observation of infants and children. 
217. Professional Experiences With Children. (1-2) Cr.2. F.W.S.SSI. 
Prerequisite: 129. Objective analysis of adult-child interactions with em-
phasis on the professional role of the adult. Satisfactory-fail only. 
224. Development in Infancy. (3-2) Cr. 4. F.W.S. Prerequisite: 129 or 
Psych 230. Developmental characteristics during the first two years of life. 
Observation of infants. 
225. Development in Early Childhood. (3-2) Cr. 4. F.W.S. Prerequisite: 
129 or Psych 230. Developmental characteristics of children from 2 to 6, 
with implications for individual guidance. Observation of nursery school 
and kindergarten children. 
226. Development and Guidance in Later Childhood. (2-3) Cr. 4. 
F.W.S.SSII. Prerequisite: 129 or Psych 230. Developmental characteristics 
of children from 5 to 12 years of age, with implications for guidance. 
Observation and participation with children. 
240. Literature for Children. (4-0) Cr. 4. F.W.S.SSI. Prerequisite: 129. 
Selection and use of literature as it contributes to the total development of 
children from birth through 12 years of age. 
318, 318L. Seminar; Study Tour. 318: (1-0) Cr. 1. F.W.S. 318L: Cr. 1. 
F.W.S. Prerequisite: 318:217, junior classification; 318L:318. Study and vis-
it child and family centers, institutions, and agencies that service various 
socioeconomic-ethnic groups. Fee. Satisfactory-fail only. 
341, 341L. Activities and Materials; Laboratory Participation. 341 : 
(3-0) Cr. 3; 341L: (0-4) Cr. 2. F.W.S.SSI. Prerequisite: 225 or 226; 341L: 
Classification in 341. Theories of play and principles underlying the selec-
tion of activities and the use of materials for children. 341L: Participation 
with children involving activities and materials. 
369. Introduction to Child Development Research. (3-0) Cr. 3. F.W.S. 
Prerequisite: 224, 225, 226. Readings in child development research with 
emphasis on interpretation and application of research methods and 
statistical techniques. 
417A. Supervised Teaching in Nursery School-Kindergarten. Cr. 8. 
F.W.S.SSI. Prerequisite: 443, classification in 417B, full admission to 
teacher education program. Reservation required. Experience in teaching a 
group of nursery school or kindergarten children. 
417B. Supervised Teaching in Child Centers. Cr. 8. F.W.S.SSII. Prere-
quisite: 443, classification in 417A or 418. Reservation required. 
Supervised teaching in a chi ldren's center. Written evaluation of the 
teaching-learning situation and intragroup relationships. 
418. Group Work With Children. Cr. 8. F.W.S.SSII. Prerequisite: 443, 
classification in 417B. Reservation required. Directing programs in child 
centers. Supervised work, observation, interpretation, and evaluation of 
work with children of various ages in groups and on an individual basis. 
442. Guidance of Children. (3-2) Cr. 4. F.W.S.SSII. Prerequisite: 341 or 
El Ed 344A. Behaviors of children in groups. Principles and techniques of 
guidance applied to children in family and group situations. Participation 
experience with groups of children. 
443. Planning and Administration of Programs for Children. (4-2) 
Cr. 5. F.W.S. Prerequisite: 341, 341L, 442. Examination, evaluation, and de-
velopment of programs for children. Principles and techniques involved in 
the planning and administration of such programs. 
449. Professional Relations in Child .Development. (2-0) Cr. 2. 
F.W.S.SSI. Prerequisite: 443. Interrelationships among child development 
personnel, representatives of community agencies and family members. 
Parent conferences. 
490. Independent Study. Cr. arr. Prerequisite: Twelve credits in child 
development, permission of department head and instructor. Consult de-
partment office for procedure. 
A. Child Development. 
B. Nursery Education. 
C. Community Services. 
F. Field Experiences. 
H. Honors Program. 
R. Research. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
500. Short Course. Cr. 1 to 3. SS. Prerequisite: Permission of instructor. 
Concentrated group study of various educational problems in the field of 
child development. 
525. History and Theories of Preschool Education. (3-0) Cr. 3. F. 
Prerequisite: 534. History, theories, objectives, and trends in nursery 
education; role of nursery education in the total educational system; ob-
servation of a variety of programs for young children. 
527. Cunent Issues in Child Care. (3-0) Cr. 3. W. Prerequisite: 534. Ex-
amination of contemporary legislative action relating to child care. Survey 
of state and community programs and available support services. Analysis 
of social issues relevant to children's growth and development. 
532. Infant Growth and Behavior. (2-2) Cr. 3. W. Prerequisite: 534. 
Advanced study of infant behavior and development; current research with 
infants; laboratory observation. 
534. Principles of Growth and Development. (3-0) Cr. 3. F. Prere-
quisite: Nine credits in child development. Analysis of the developmental 
approach to the study of child behavior. Emphasis upon principles of de-
velopment. Laboratory observation. 
535. History and Theories of Child Development. ( 4-0) Cr. 4. W. 
Prerequisite: 534 or nine credits in child development. Historical and 
theoretical foundations of child development. Examination of major 
theories of development as supported by research. 
541. Giftedness in Children. (3-0) Cr. 3. F. Prerequisite: 534, or nine 
credits in child development, or psychology. Theories of creative and in-
tellectual giftedness. Methodological problem~ and research issues in the 
study of gifted children. Personality and environmental correlates of gifted-
ness. 
542. The Disadvantaged Child. (3-0) Cr. 3. W.SSI. or SSII. Prerequisite: 
534 or nine credits in child development or psychology. Characteristics of 
children from impoverished environments. Major emphases include 
etiology of physical, intellectual, social, and emotional limitations and 
strategies for prevention and guidance. 
543. Developmental Disabilities in Children. (3-0) Cr. 3. S. Prere-
quisite: 534 or nine credits in child development or psychology. Atypical 
growth and development in children. Consideration of organism-
environment interaction in atypical development. Research on behavioral 
characteristics associated with developmental disabilities in early 
childhood. 
548. Parent Education. (3-0) Cr. 3. F. Prerequisite: 534 or FE 570. Prin-
ciples and procedures of instruction and evaluation in parent education. 
549. Cross-cultural Child Rearing Practices. (3-0) Cr. 3. W. Prere-
quisite: Three credits in anthropology, C D 534 or F E 575; or 9 credits in 
anthropology. An examination of current research on the child in a cross-
cultural perspective. 
566. Selected Research Methods in Child Development. (3-0) Cr. 3. S. 
Prerequisite: Credit or classification in Stat 401 or Sec Ed 552B. Identifica-
tion of research areas. Use of observational, correlational, and experimental 
methods, and the application of selected research techniques in child de-
velopment research. Experience in methods of data collection and analysis, 
interpretation and dissemination of findings, and critical evaluation of re-
search. 
590. Special Topics. Cr. 1 to 4 each time elected. Prerequisite: Twelve 
credits in child development, permission of department head. 
A. Child Development. 
B. Nursery Education. 
C. Community Services. 
D. Research. 
Courses for Graduate Students, major or minor 
610. Developmental Appraisal of the Child. (3-0) Cr. 3. S. Pre-
requisite: Psych 440. Analysis of methods in the clinical and experimental 
appraisal of children. 
616. Seminar. Cr. arr. F.S. 
A. Administration of Programs. 
B. Children's Health. 
C. Guidance Processes with Children. 
D. Language Acquisition. 
E. Personality Development. 
F. Research Issues. 
618. Child Development Practicum. Cr. arr. Prerequisite: 534. 
Supervised experience in the following areas of child development: 
A. Children in Group Situations. 
B. Professional Relat ions With Parents. 
C. Research. 
D. College Teaching. 
630. Developmental Processes in Children: Physical and Motor. (3-0) 
Cr. 3. F. Prerequisite: 534. Theories and concepts of growth, maturation, 
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and motor coordination as related to development. Identification and 
evaluation of related research. 
631. Developmental Processes in Children: Cognition and Language. 
(3-0) Cr. 3. W. Prerequisite: 534, 535. Cognitive processes. Theories of 
language acquisition. Effects of environmental and personality variables on 
learning and thinking. Issues concerning the role of instruction in cognitive 
development. 
632. Developmental Processes in Children: Personality. (3-0) Cr. 3. F. 
Prerequisite: 534, 535. Analysis of personality style. Curiosity and ex-
ploratory behavior in children. Perceptual and motivational influences on 
behavior. 
633. Developmental Processes in Children: Social and Emotional. 
(3-0) Cr. 3. S. Prerequisite: 534, 535. Analysis of social and emotional de-
velopment in children. 
649. Dynamics of Parent-child Relationships. (3-0) Cr. 3. S. Pre-
requisite: Fifteen credits in child development, psychology, and sociology. 
Analysis of theories applicable to the dynamics of parent-child interac-
tions. 
699. Research. 
Civil Engineering 
Girl E. Ekberg, Jr., Head of Department 
Professors: Baumann, Girstens, Cleasby, Demirel, 
Dougal, Handy, Hardy, Hoover, Hosmer (Emeritus), 
Jellinger, Ti-ta Lee, Lohnes, Lubsen, Mashaw, Mickle, 
Morgan, Oulman, Patterson, Sanders, Spangler. 
Associate Professors: Brewer, Elleby, Fung, Girton, 
Kannel, Klaiber, Dah-Yinn Lee, Ring, Sheeler, Ward, 
Young. 
Assistant Professors: Austin, Greimann, Merrill, Mon-
tag, Porter, Reilly, Russo. 
Instructors: Rossmiller, Whelan. 
Undergraduate Study 
For undergraduate curriculum in civil engineering 
leading to the degree Bachelor of Science, see College 
of Engineering, Curricula. 
Civil engineering consists of the economic applica-
tion of the laws, forces, and materials of nature to the 
planning, design, construction, maintenance, and 
operation of public and private facilities. Commonly 
included are transportation systems; bridges and build-
ings; water supply, pollution control, irrigation, and 
drainage systems; river and harbor improvements; 
dams and reservoirs. Civil engineering also includes 
the planning, design, and responsible execution of sur-
veying operations, and the location, delimitation, and 
delineation of physical and cultural features on the sur-
face of the earth. Research, testing, sales, management. 
and related functions are also a part of civil engineer-
ing. 
Work on the campus is supplemented by inspection 
trips which furnish an opportunity for firsthand study 
of engineering work and industrial plants. 
Graduate Study 
The department offers work for the degree Master of 
Science with majors in civil, municipal, sanitary, soil, 
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structural, transportation engineering, and in geodesy 
and photogrammetry; for the degree Doctor of 
Philosophy with majors in transportation, structural , 
soil, and sanitary engineering; and minor work to stu-
dents taking major work in other departments. 
Candidates for the degree Master of Science are re-
quired to satisfactorily complete 45 credits of accept-
able graduate work, including preparation of a thesis or 
the completion of an engineering report in lieu of a 
thesis. 
There is no foreign language requirement for the 
degrees Master of Science or Master of Engineering. 
The department strongly recommends that all can-
didates for the degree Doctor of Philosophy de-
monstrate a significant level of proficiency in one of 
the following languages: French, German, Russian, or 
Spanish. However, with the approval of a doctoral can-
didate's program of study committee, 9 additional 
credits of course work outside the Department of Civil 
Engineering may be substituted for a language require-
ment. 
The normal prerequisite to major graduate work is 
the completion of a curriculum substantially equivalent 
to that required of engineering students at this uni-
versity. However, because of the diversity of interests 
within the graduate programs in civil engineering, a 
student may qualify for graduate study even though his 
undergraduate or prior graduate training has been in a 
discipline other than engineering. Supporting work 
will be required depending upon the student's back-
ground and area of interest. A prospective graduate stu-
dent is urged to specify the degree program in which 
he or she is interested on the application for admission. 
Students who major in civil engineering usually will 
select minor work from the departments of 
Mathematics, Physics, Chemistry, Bacteriology, 
Geology, Economics, Statistics, or other engineering de-
partments. 
The department participates in the interdepartmental 
minor program in Energy Systems Engineering and in 
the interdepartmental programs in Technology and 
Social Change and Water Resources. (See Index.) 
Open to graduate students for minor graduate credit 
only: 301, 304, 315, 317, 325, 331, 350, 360, 361, 362, 
404, 412, 414, 417, 418, 419, 426, 427, 432, 433, 434, 
448, 449, 450, 451,453,460,472, 485,486. 
C.ourses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. Discussion of various phases of 
civil engineering. Lectures by staff members and practicing civil engineers. 
210. Surveying. (1-6) Cr. 3. F. Prerequisite: Competence in algebra and 
trigonometry. Surveying for resource development including principles of 
surveying measurements, topography, traversing, plane table mapping, 
field astronomy, and staking of buildings, curves, and earthwork. 
211, 211A. Fundamentals of Surveying. [1-6) Cr. 3. F.S. Prerequisite: 
Competence in algebra and trigonometry. Surveying fundamentals with 
emphasis on engineering surveys. Familiarization with basic instrumenta-
tion, field and office procedures, and survey computations, including 
theory of errors. Computer applications to surveying problems. 21 lA: 
Primarily for students in the College of Agriculture. 
213. Route and Higher Surveying. (1-6) Cr. 3. F.S. Prerequisite: 211, 
Com S 201 , Stat 105. Theory and practice in curve design and field layout 
of curves. Introduction to earthwork computations and field astronomy. 
Application of the computer to curves and earthwork problems. 
214. Photogrammetry, Route and Land Surveying. [1-6) Cr. 3. W. 
Prerequisite: 211 or 21 lA. Introduction to mapping and photogrammetry. 
Simple curves and earthwork. Elementary public and private land surveys. 
294. Professional Development I. Cr. R; F. Oral reports and discussion 
of significant civil engineering achievements and related topics. 
298, 398, 498. Cooperative Education. Required of all cooperative stu-
dents. Prerequisite: Permission of department head. 298: Work periods for 
students with sophomore standing in a regularly established program. 398: 
Work periods for juniors. 498: Work periods for seniors. Students must 
register for these courses prior to commencing each work period. 
301. Cartography. (Geog 301) See Earth Science. 
304. Hydrology. [2-2) Cr. 3. W.S. SS. Prerequisite: Com S 201, Geo! 100 
or 301 , Phys 221, Stat 105. Elements of hydrology: precipitation, infiltra-
tion, direct runoff, evapo-transpiration, groundwater and strearnflow; data 
collection and analysis, engineering applications. 
313. Advanced Engineering Surveys. (2-3) Cr. 3. W. Prerequisite: 213. 
Introduction to precise control surveys, including triangulation and state 
coordinate systems. Applications of photo-interpretation and photogram-
metry to advanced engineering surveys. Property surveying requirements. 
Stereo-plotting and other methods of topographic mapping. 
315. Geodetic Surveying. (2-3) Cr. 3. F. Prerequisite: 213 or 214 or Geo! 
301. Geodetic control surveys. Precise triangulation; trilateration, travers-
ing, and leveling. Geodetic computation on the ellipsoid. Design of 
geodetic surveys for various applications. Introduction to adjustment 
theory. 
317. Land Surveying. (3-0) Cr. 3. S. Prerequisite: 313. Methods used in 
original public land surveys. &>undary retracement. Subdivision layout. 
325. Water and Wastewater Treatment. (2-3) Cr. 3. F.W.S. Prerequisite: 
Chem 148, Math 223 or 233 , Phys 221. Elements of design and operation of 
water and wastewater treatment systems, including physical, chemical , and 
biological treatment methods. 
328. Sanitary Engineering in Environmental Control. (3-0) Cr. 3. W. 
Prerequisite: Phys 111 or 221. The sanitary engineer's responsibility in pro-
tecting public health through environmental control of communicable dis-
eases, air pollution, and solid wastes. Organiz.ation, administration, and 
operation of regulatory agencies. 
331. Structural Analysis I. (2-2) Cr. 3. F.W. Prerequisite: Com S 201 , 
EM 324, or classification in EM 326. Reactions, shears, and moments in 
beams and frames. Rotations and deflections by moment-area. Stresses in 
trusses for dead and live loads. Approximate methods for high-rise build-
ing frames. Influence lines, loading criteria, Betti's Law, Mueller-Breslau's 
Principle. Computer applications. 
336. Structures for Architects I. (2-2) Cr. 3. F.S. Prerequisite: EM 325. 
Calculations of loads, reactions, shears and moments in components of 
structural systems. Stability of members. Analysis of trusses. Approximate 
methods of analysis of high-rise building frames. Introduction to space 
frames. Primarily for students in architecture. 
350. Collaborative Transportation Development. (3-0) Cr. 3. F.S. 
Prerequisite: Three credits of statistics, junior classification. History, legal 
requirements, organizations, and coordination in national, state, and local 
development of transport modes. The planning, regulation, safety, opera-
tion, and circulation patterns of air, rail, water, pipeline, street, and road 
systems. Population, land use, economic, social, and other source data for 
use in the location of transportation routes, parking, and terminal facilities. 
Not available for graduation credit for students majoring in civil engineer-
ing. 
352. Planning of Transportation Facilities. (3-0) Cr. 3. W.S. SS. Pre-
requisite: Stat 101 or 105. Introduction to planning for systems of highway, 
rail , air, water, and pipeline transportation. Selection of route and mode 
based on economic and financial factors, technological characteristics, and 
other factors. Transportation terminals. 
360. Soil Engineering. (3-0) Cr. 3. F.W.S. Prerequisite: Geo! 301, credit 
or classification in E M 324. Introduction to basic soil engineering; soil 
structure, soil mineralogy, soil water systems, and interactive forces; prin-
ciples of settlement and shearing stresses in soils; application of soil 
engineering in embankments, retaining walls, foundations, piles and un-
derground conduits. 
361. Soil and Aggregate Materials Laboratory. (C>-6) Cr. 3. F.W.S. 
Prerequisite: Geo! 301, credit or classification in E M 324. Introduction to 
soil and aggregate materials testing. Identification and classification tests of 
engineering soils and aggregates. Physical and chemical properties tests of 
soil-granular systems. 
362. Design of Concretes and Stabilized Soil Systems. (C>-6) Cr. 3. 
F.W.S. Prerequisite: 361, E M 354. Physical and chemical properties of 
bituminous, portland, and other cements. Design and testing of concretes 
and stabilized soil systems. Admixtures. Mixing, handling, placing, and 
curing. 
395. Professional Development Il. Cr. R; W. Oral reports and dis-
cussions of prominent engineers and civil engineering solutions to pro-
blems of society. 
404. Engineering in Urban Development. (3-0) Cr. 3. W. Prerequisite: 
350 or 352. Relation of transportation, sanitary works, drainage, and other 
utilities to urban development; surveying and mapping requirements; 
housing; building codes. 
412. Electronic Surveying and Mapping. (2-3) Cr. 3. S. Prerequisite: 
315, Phys 223. Fundamentals of surveying and mapping with electronic 
distance measuring equipment, position equipment, radar and laser 
altimeters, and related electronic equipment. Geometric design of trilatera-
tion and positioning systems. Practice in observation, computation and ad-
justment of trilateration figures. 
414. General Photogrammetry and Photo-Interpretation. (For 414) 
See Forestry. 
417. Legal Aspects of Surveying. (3-0) Cr. 3. W. Prerequisite: 317. 
Legal aspects. Case studies in litigation involving surveys. Deed descrip-
tions and recording. Zoning, subdivision, and real estate law. 
418. Stereo-Photogrammetry. (2-3) Cr. 3. F. Prerequisite: 414 or For 
445. Optical principles of combined camera, diapositive printer, and 
stereoprojection systems. Calibration. Rectification and orthophotography. 
Project planning. Practice with Kelsh-type plotters. Advanced plotter 
theory. 
419. Remote Sensing: Measurements from Space. (Aer E 419) See 
Aerospace Engineering. 
426. Design of Water Supply and Sewer Systems. (2-6) Cr. 4. F.W. 
Prerequisite: 304, 325, E M 378, I E 304. Engineering aspects of collection, 
pumping, storage, and distribution of water for public, domestic and in-
dustrial uses; and collection of storm, sanitary, and combined waste water. 
427. Design of Sanitary Engineering Systems. (2-3) Cr. 3. S. Pre-
requisite: 426. Extension of principles presented in 325 and 426 and ap-
plications to integrated water supply or pollution-control design problems; 
design of specific facilities for sanitary engineering systems. 
432. Structural Analysis Il. (3-2) Cr. 4. W.S. Prerequisite: 331 . Analysis 
of continuous beams and frames by consistent deformations, slope deflec-
tion, moment distribution. Truss analysis by virtual work. Application of 
loading criteria. Computer applications. 
433. Str.ictural Steel Design I. (2-2) Cr. 3. F.S. Prerequisite: 432, Math 
213, EM 327, 354. Design and behavior of the elements of steel structures, 
proportioning of members and connections, introduction to plastic design. 
Introduction to building design. 
434. Reinforced Concrete Design I. (2-2) Cr. 3. F.W. Prerequisite: 432, 
Math 213, EM 327, 354. Analysis and design of one-way slabs, beams, col-
umns, and footings. Introduction to building design. 
437. Structures for Architects Il. (3-2) Cr. 4. F.W. Prerequisite: 336. 
Rotations and deflections by moment-area. Slope-deflection and moment-
distribution methods of analysis in frame-type structural systems. Analysis 
of floor slabs, floor beams, girders, and columns of building lTames. 
Analysis of arches. Introduction to continuous and two-way trusses. 
Primarily for students in architecture. 
438. Structures for Architects m. (3-2) Cr. 4. W.S. Prerequisite: 437. 
Arch 343. Design and behavior of components of steel structural systems. 
Application of current building specifications. Introduction to concepts of 
plastic analysis and cable-supported structures. Preliminary design of steel 
structural frames. Types of connections. Criteria for selection of structural 
systems. Primarily for students in architecture. 
439. Structures for Architects IV. (3-2) Cr. 4. F.S. Prerequisite: 437, 
Arch 343. Ultimate strength design of components of reinforced concrete 
structural systems; beams, one-way slabs, two-way slabs, flat slabs, col-
umns, and footings. Preliminary design of reinforced concrete frame using 
moment coefficients. Concepts of prestressed concrete. Criteria for selec-
tion of structural systems. Primarily for students in architecture. 
448. Structural Steel Design Il. (2-2) Cr. 3. W. Prerequisite: 433. Plastic 
design; built-up beams and girders; composite design; metal folded plates 
and domes; design considerations for fatigue, bracing, and connections; 
structural systems. 
449. Reinforced Concrete Design Il. (2-2) Cr. 3. S. Prerequisite: 434. 
Design of floor slabs, building frames, footings, and retaining walls. Design 
considerations for torsion and biaxial bending. Introduction to prestressed 
concrete. 
450. Traffic Engineering. (3-3) Cr. 4. W. Prerequisite: 352. Elements of 
highway and street traffic circulation and planning. Driver and vehicle 
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performance. Traffic analysis and traffic control. Parking. Lighting. Safety. 
451. Urban Transportation Planning. (3-2) Cr. 4. S. Prerequisite: 350 
or 352. Planning of highway systems and terminals considered as a part of 
the complete planning approach; traffic studies, projections, analysis, plan 
formulation, and programming. 
453. Design of Transportation Facilities. (3-3) Cr. 4. F.S. Prerequisite: 
304, 313, 352, 362, EM 378. Location and safe geometric design of highway 
facilities. Earthwork and drainage related to highway, railway, and airport 
design. Design, construction, and maintenance of pavements and stabilized 
bases. 
460. Foundations. (3-0) Cr. 3. F.S. Prerequisite: 360. Fundamentals of 
foundation engineering. Exploration and site evaluation. Determination of 
allowable bearing capacity of soils. Selection and design of foundation on 
sand, silt, clay, and nonuniform soils. 
472. Applied Hydraulic Design. (2-2) Cr. 3. S. Prerequisite: 304, E M 
378. Characteristics of flow in natural and constructed channels; hydraulic 
design of culverts, bridge waterway openings, spillways, stilling basins, 
hydraulic gates and gated structures, miscellaneous water control struc-
tures. 
485. Engineering Construction. (2-2) Cr. 3. F.W.S. Prerequisite: 331 , E 
M 354. Introduction to planning, scheduling and estimating civil engineer-
ing projects. The critical path methods; equipment selection, costs, and 
production capabilities; cofferdam and concrete formwork design and con-
struction. 
486. Civil Engineering Specifications. (3-0) Cr. 3. W. Prerequisite: Stat 
105, credit or classification in I Ad 375 or IE 480. Contract documents, 
competitive bidding procedures for public work projects. Negotiated con-
tracts for engineering design services. Preparation and interpretation of 
specifications for civil engineering projects. 
490. Independent Study. By conference. Cr. 1 to 6. Prerequisite: 
Permission of instructor. Independent study in any phase of civil engineer-
ing. 
H. Honors. 
496. Professional Development m. Cr. R; F. Oral reports and dis-
cussions on engineering organizations, technical and professional societies, 
governmental bureaus, ethics, and registration. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates* 
505. Public Works Engineering. (3-0) Cr. 3. S. Prerequisite: 427. The 
civil engineer's role in the public works field; municipal engineering and 
public works responsibilities in planning, financing, design, construction, 
operation, and maintenance of public facilities. 
510. Analytical Photogrammetry. (2-3) Cr. 3. W. Prerequisite: 513, 418 
or For 445. Concepts, principles, and methods of analytical photogram-
metry. Coordinate transformation. Collinearity, coplanarity, and scale 
restraint conditions. Linearization of systems of equations. Computational 
methods. Adjustment of strips and blocks. Analytical plotters. 
512. Geodetic Astronomy. (2-3) Cr. 3. SS. Prerequisite: 315, Math 223 
or 233. Celestial sphere and terrestial coordinate systems. Coordinate 
transformations. Theory of precise determinations of latitude, longitude, 
azimuth, and time. Astronomical and instrumental corrections. Practice in 
observation and computation. 
513. Adjusbnent of Observations. (2-3) Cr. 3. F. Prerequisite: 315, 414, 
Stat 105. Theory of errors. Error propagation in geodetic and photogram-
metric systems. Observation and condition equations. Practice in the ap-
plication of theory of least squares to adjustment of observations. Error 
analyses. 
514. Fundamentals of Geodesy. (3-0) Cr. 3. F. Prerequisite: 213 or 214 
or Geol 302. General theory of geometric and physical geodesy. Applica-
tions of geodesy to scientific and engineering problems. Size and shape of 
the earth. Geometry of geodetic reference surfaces. 
515. Physical Geodesy. (3-0) Cr. 3. W. Prerequisite: 514, Math 213. 
Gravity and potential theory. Geoid and other equipotential surfaces. 
Theory of geoidal undulations and deflections of the vertical. Isostasy. 
Gravity instrumentation and data reduction. Spherical harmonic and relat-
ed analyses. 
516. Advanced Topics in Photogrammetry and Photo-Interpretation. 
(2-3) Cr. 3. S. Prerequisite: 510. Satellite photogrammetry and photo-
interpretation. Advanced topics in data reduction and image processing. 
518. Advanced Topics in Geodesy. (3-0) Cr. 3. S. Prerequisite: 515. Ele-
ments of geometric and dynamic satellite geodesy. Introduction to Hotine's 
mathematical geodesy. Advanced computational methods in geodesy. 
519. Remote Sensing of Earth Resources and the Environment. (2-3) 
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Cr. 3. Alt. W., offered 1976. Prerequisite: A 400 or 500 level photogram-
metry or photo-interpretation course in agronomy, civil engineering, 
forestry, or geology. Theoretical basis of remote sensing, including elec-
tromagnetic energy, electromagnetic spectrum, and energy path concept. 
Remote sensing systems, including multispectral cameras, thermal map-
pers, multispectral scanners, and radar imagers. Applications of remote 
sensing to resources, environment, and land use. 
520. Water and Wastewater Analysis. (0-9) Cr. 3 to 6. W. Prerequisite: 
325 and Chem 114 or 211. Review of the principles of gravimetric, 
volumetric, and colorimetric methods of analysis. Application of these 
principles to the laboratory analysis of water and wastewater samples. 
522. Water Pollution Control Plant Design. (2-3) Cr. 3. S. Prerequisite: 
Biol 101, credit or classification in 427. Investigation and planning ac-
tivities used to evaluate need for water pollution control facilities and de-
sign of such facilities. 
523. Water Treatment Plant Design. (2-3) Cr. 3. W. Prerequisite: 426, 
credit or classification in Chem 211. Investigation and planning activities 
used to evaluate adequacy of existing municipal water supply and treat-
ment facilities. Design of municipal water treatment facilities. 
524. Solid Waste Collection and Disposal. (3-0) Cr. 3. S. Prerequisite: 
304, 360. Planning, design, and operation of solid waste collection and dis-
posal facilities, economics of solid waste collection and hauling, soil and 
geological considerations, site location and layout, recovery and recycle 
systems. 
525. Advanced Treatment of Water and Wastewater. (2-3) Cr. 3. S. 
Prerequisite: 325, and Chem 114 or 211. Physical-chemical processes in 
water and waste treatment. 
528. Fundamentals of Biological Waste Treatment. (2-3) Cr. 3. F. 
Prerequisite: 520, Chem 334, Bact 300. Relationship of the fundamentals of 
biological growth to the design and operation of biological waste-treatment 
systems. Characterization of wastes relative to their treatability and the 
selection of appropriate processes for their treatment. 
531. Structural Analysis by Finite Elements. (3-0) Cr. 3. Alt. S. , offered 
1976. Prerequisite: 533. Use of the finite element method for the analysis 
and design of complex structural configurations. Plane stress, axisym-
metric, plate, and shell finite elements. General purpose finite element pro-
grams. Mesh layout and result interpretation. Practical application. 
532. Structural Analysis by Numerical Procedures. (3-0) Cr. 3. W. 
Prerequisite: 432. Analysis of structural problems by methods of successive 
approximations and numerical procedures; moments and deflections of 
beams, influence lines, moments and deflections of beams under combined 
axial and bending loads, buckling strength of columns and frames, beams 
on elastic foundations. 
533. Structural Analysis by Matrix Methods. (3-0) Cr. 3. W. Pre-
requisite: 432, Math 321. Analysis of structural problems by means of 
matrix formulation; flexibility method of analysis, stiffness method of 
analysis. 
534. Advanced Structural Analysis. (3-0) Cr. 3. F. Prerequisite: 432, 
credit or classification in Math 321. Analysis of framed structures by force 
and displacement methods; energy principles; treatment of nonprismatic 
members, semi-rigid connections, foundation settlements, temperature 
changes, composite structures. 
536. Bridge Design. (3-0) Cr. 3. F. Prerequisite: 433, 434. Superstructure 
and substructure design. Design of simple span and continuous span 
bridges, including slab, beam and slab, and truss types. Introduction to or-
thotropic steel plate deck bridges. 
537. Dynamic Analysis of Structures. (3-0) Cr. 3. S. Prerequisite: 533 
or 534, EM 345. Single and multi-degree systems, linear and nonlinear 
systems, arbitrary disturbances, continuous and lumped mass systems, 
numerical and phase plane solutions, modal analysis, formulation by flex-
ibility and stiffness matrices, response spectra, analysis for earthquakes, 
wind, nuclear blasts, and moving vehicles. 
538. Model Analysis of Structures. (2-3) Cr. 3. W. Prerequisite: 433, 
434, Math 321, 322. Theoretical and experimental model analysis of struc-
tures. Use of devices and mechanisms for measuring load effects on plane 
and space structures. 
539. Prestres.sed Concrete Structures. (3-0) Cr. 3. S. Prerequisite: 434. 
Principles of prestressed concrete with applications to structural design. 
540. Behavior of Reinforced Concrete Structures. Cr. 3 to 6. F. Pre-
requisite: 434. Behavior and strength of reinforced concrete members by re-
views of experimental and analytical investigations; flexure, axial load, 
shear, bond, torsion; combined loadings. 
544. Plastic Analysis and Design of Structures. (3-0) Cr. 3. W. Pre-
requisite: 433. Behavior of beams and frames in plastic range. Calculation 
of ultimate loads by statical and mechanism methods. Computation of 
deflections in elasto-plastic range and at ultimate. Secondary design con-
siderations. Connections. 
545. Behavior of Metal Structures. (3-0) Cr. 3. W. Prerequisite: 433. 
Study of the behavior of metals, connections, members, and structures; re-
lation between results of research and current specifications for design. 
546. Advanced Structural Design in Metals. (3-0) Cr. 3. S. Prerequisite: 
433. Study of the theories of analysis of the behavior of structural metal 
members and the interpretation of specifications for the design of buildings 
and bridges. 
547. Plate and Shell Structures. (3-0) Cr. 3. W. Prerequisite: 434, EM 
514, Math 322. Bending and buckling of thin plate components in struc-
tures. Slab analysis by finite difference method. Analysis of shell roofs by 
membrane and bending theories. 
548. Design of Concrete Shells. (3-0) Cr. 3. S. Prerequisite: 434, EM 
514. Practical methods of analysis and design of domes, shell walls; cylin-
drical, hyperbolic-paraboloidal, and folded-plate roof systems. 
550. Highway System Design. (3-3) Cr. 4. W. Prerequisite: 453. Rural 
and urban street and highway design. Establislunent of design cri teria, ap-
plication to street and highway systems, and to intersections and in-
terchanges; drainage design, urban freeway design aspects. Consideration 
of environmental interrelationships in route location and design. 
551. Highway Economics and Finance. (3-0) Cr. 3. F. Prerequisite: 352 
and Econ 242; or Econ 405 or I Ad 463 or I E 304. Highway revenue 
sources, apportionment to different levels of government, allocation of tax-
ation between highway users and nonusers and among classes of users. 
Principles of economic analysis for highway improvements, pertinent 
market and nonmarket benefits and costs, methods of analysis. 
553. Traffic Engineering Planning and Analysis. (3-3) Cr. 4. F. Pre-
requisite: Credit or classification in 453. Human and vehicular charac-
teristics related to traffic; traffic characteristics; highway capacity; traffic 
studies and analysis of data; principles of traffic planning, forecasting 
techniques, and mass-transit planning. 
554. Traffic Engineering Design and Control. (3-3) Cr. 4. W. Pre-
requisite: 553. Principles of street and highway traffic design for safety and 
control, arterial ways, one-way streets, traffic signals, signs, markings and 
lighting, channelization, speed regulation and zoning. 
555. Highway Agency Administration and Management. Cr. 3. F. 
Prerequisite: 352 or Pol S 471. Organization of the highway function at na-
tional, state, and local levels; administrative procedures for highway plan-
ning, design, construction, operation, and maintenance. Management prin-
ciples applicable to the highway function of governments and public 
authorities. 
556. Airport Planning and Design. (3-3) Cr. 4. S. Prerequisite: 453. 
Airport planning including financing, forecasts of aviation activity, site 
selection, zoning; operation of landing and terminal areas; drainage, 
geometric, and structural design of runway, taxiway, and aprons. 
558. Urban Transportation Development Laboratory. (1-6) Cr. 3. S. 
Prerequisite: 404 or 450 or 554 or credit or classification in 451. Study of 
designated problems in traffic engineering, urban transportation planning, 
and urban development. Forecasting and evaluation of social, economic, 
and environmental impact of proposed changes. Consideration of 
alternative solutions. Formulation and presentation of recommendations. 
560A. Soil Mechanics I. (3-0) Cr. 3. F. Prerequisite: 360. Advanced 
treatment of theory and principles of engineering soil mechanics as related 
to permeability, capillarity, seepage forces, stress distribution, effective 
stresses, and shear strength. 
560B. Soil Mechanics II. (3-0) Cr. 3. W. Prerequisite: 560A. Advanced 
soil mechanics. Slope stability, earth pressures, bearing capacity, piles, and 
underground conduits. 
562. Airphoto Interpretation of Engineering Soils. (2-6) Cr. 4. S. Pre-
requisite: 360 and Geo! 301 or 302. Recognition, identification, and map-
ping of engineering soils from airphotos. Site evaluation; material recon-
naissance; principles and applications of infrared, radar, microwave 
technology; field checking. 
563. Advanced Soil Engineering Laboratory. (2-3) Cr. 3. W. Pre-
requisite: 565. Analysis of engineering soils and crystalline materials by X-
ray diffraction, differential thermal , and thermogravimetric methods. 
564. Advanced Soil Engineering Laboratory. (1-6) Cr. 3. S. Pre-
requisite: 560A. Triaxial shear, consolidation, permeability, capillarity test-
ing and analyses; relation of hydrostatic excess pressures to compositional 
influences. Field load tests. 
565. Stability of Soil Materials. (3-0) Cr. 3. F. Prerequisite: 360, 362. 
Physico-chemical factors affecting soil stability; clay minerals, clay colloid 
chemistry and effect of chemical additives such as portland cement, lime 
salts, and resins. 
567. Concrete Materials. (3-3) Cr. 4. F. Prerequisite: 362, E M 354. 
Theoretical and practical design of portland cement concrete mixtures. 
Rheology of fresh paste and concrete. Physical chemistry of hydrating ce-
ment paste and concrete, and the effects of admixtures. Architectural con-
crete. Nondestructive testing. 
568. Bituminous Paving Materials. (3-3) Cr. 4. W. Prerequisite: 362. 
Source, manufacture, processing, types, constituents, tests, chemical 
behavior, specifications, and uses of bituminous materials and aggregates 
in pavement. Laboratory tests. 
569. Pavement Design. (3-0) Cr. 3. S. Prerequisite: 567, 568. Design of 
flexible and rigid pavements. 
571. Field Hydrology. (2-3) Cr. 3. F. Prerequisite: 304, EM 378. Collec-
tion and analysis of field data concerning precipitation, water losses, and 
stream flow. Use of current hydrologic techniques in hydrologic studies. 
573. Ground Water Hydrology. (3-0) Cr. 3. S. Prerequisite: 304, E M 
378. Study of ground water as a source of municipal, industrial, and 
agricultural water supplies; location, occurrence, hydraulics of flow; de-
termination of aquifer and well characteristics, well discharge and pump-
ing test analysis. 
574. Multiple Use of Water Resources. (2-3 to 12) Cr. 3 to 6. W. Pre-
requisite: 304. Social, economic, and technical phases of governmental 
participation in public works programs in the field of water resources. 
Study of multi-purpose uses in water resources project planning. 
577. Water Resources I. [WR 577) (3-0) Cr. 3. F. Prerequisite: 
Permission of water resources advisory committee. Introduction to water 
resources planning. Hydrology, including source, distribution, and 
measurement of water; water management catagories and beneficial use 
groups; water requirements, hydraulics, and water control facilities. 
578. Water Resources II. [WR 578) (3-0) Cr. 3. W. Prerequisite: 
Permission of water resources advisory committee. Water resources plan-
ning. The role of quality in water resources: physical, chemical, and 
biological aspects of water and waste water. 
585. Highway Construction Methods. (2-2) Cr. 3. F. Prerequisite: 362, 
credit or classification in 485. Methods and equipment used in processing 
materials and constructing highways and their appurtenances; scheduling 
and controlling operations; compliance with specifications. 
586. Heavy Construction Methods. (3-0) Cr. 3. S. Prerequisite: Credit or 
classification in 485. Methods and equipment employed in heavy construc-
tion including piles, caissons, heavy foundations, piers, cofferdams and 
river works, heavy concrete structures, retaining walls, tunneling, and dam 
projects. 
590. Special Topics. Cr. 1 to 5 each time elected. 
Courses for Graduate Students, major or minor 
622. Advanced Topics in Water Pollution Control. Cr. 3 to 6. Alt. F., 
offered 1976. Prerequisite: 522. Study of advanced concepts in water pollu-
tion control. Analysis and application of current developments to pollution 
control methods. 
623. Advanced Topics in Water Treatment. Cr. 3 to 6. Alt. F., offered 
1975. Prerequisite: 523. Study of advanced concepts in water treatment. 
Analysis and application of current developments to water treatment 
methods. 
634. Cable-Supported Structures. (3-0) Cr. 3. F. Prerequisite: 534, E M 
345. Comparison of analyses by elastic theory, conventional deflection 
theory, and difference equation methods as applied to suspension bridges. 
Consideration of other types of cable-supported structures. 
644. Advanced Matrix Analysis of Structures. (3-0) Cr. 3. Alt. S. , of-
fered 1977. Prerequisite: 534. Advanced topics including analysis of three-
dimensional orthogonal and nonorthogonal frames, analysis of frames with 
shear panels, two-way truss systems, and other pertinent topics. 
654. Advanced Highway System Design. (3-3) Cr. 4. S. Prerequisite: 
550, 554. Interrelationship of legislation and highway design, aesthetics 
and visual qualities in route location and design; correlating operations 
with design and optimizing existing facilities; decision making, public in-
teraction; use of the computer and interactive graphics in design. 
656. Planning Transportation Systems. (3-0) Cr. 3. Alt. S. , offered 
1977. Prerequisite: 553. Coordination of transportation systems. Regional 
planning, planning surveys, designation of road and street systems. Mass 
transportation and location and type of facilities. 
660. Foundations and Underground Structures. (3-0) Cr. 3. S. Pre-
requisite: 5608. Advanced foundation analysis and design to meet various 
soil conditions. Review of recent literature. Field investigation. Case his-
tories. 
663. Earth Dams. (3-0) Cr. 3. Alt. S., offered 1976. Prerequisite: 5608. 
Location, select.ion of material, design, and construction of earth dams. · 
Field trips. 
664, 665, 666. Stability of Soils and Granular Materials. (3-0) Cr. 3. 
Alt. Yr. , offered 1976-77. Prerequi site: 565. Granulometry and colloid 
chemistry as related to soil plasticity classification, strength, and mix de-
sign. Use of chemical stabilizers, pozzolans, and portland cement. 
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669. Advanced Pavement Design. (3-0) Cr. 3. Alt. S., offered 1977. 
Prerequisite: 569. Recent developments in the theories of flexible and rigid 
pavement design. Test road evaluations. 
671. Advanced Topics in Water Resources Engineering. (A E 671) 
(3-0) Cr. 3. Alt. S., offered 1976. Prerequisite: 571; 472 or A E 424; Stat 401. 
Study of advanced concepts and experimental techniques used in solving 
water resources engineering problems. Application of simulation methods, 
mathematical models and advanced research methods in areas of 
hydrology, hydraulics of water control facilities, and water-resources de-
velopment. 
690. Advanced Topics. Cr. 1 to 3. 
699. Research. 
*An undergraduate student must have an academic standing in the upper 
one-half of his class in order to enroll in any 500-level civil engineering 
course. 
Computer Science 
Robert M. Stewart, Jr., Chairman of Department 
Professors: Keller, Lambert, Maple, Rosin, Zingg 
Associate Professors: Brearley, Grosvenor, Hutton, 
Mosier, Ostendorf 
Assistant Professors: Oldehoeft, S. Silverston, Strawn, 
Thomas, Wright, Young 
Undergraduate Study 
For undergraduate curriculum in sciences and 
humanities, major in computer science, leading to the 
degree Bachelor of Science, see Sciences and 
Humanities, Curriculum. 
The curriculum in sciences and humanities with ma-
jor in computer science is designed to prepare students 
for graduate study in computer science, or for positions 
as computer scientists with business, industry, or gov-
ernment. Areas of emphasis exist in programming 
language structure, systems programming, numerical 
analysis, statistics, computer systems engineering, in-
formation systems, and simulation. 
The requirements for an undergraduate major in 
computer science include the following: 40 credits in 
computer science, some of which are specified by the 
Computer Science Department with the remainder 
selected by the student; 19 credits in mathematics start-
ing with Math 120 or 130 and selected from a list 
specified by the Computer Science Department; and 18 
credits in natural science and statistics. For additional 
requirements, see the Computer Science Department. 
It is recommended that majors include in their pro-
grams of study a strong minor in a field of application 
of computer science and, particularly for those who 
plan on graduate study, one or two years of French, 
German, or Russian. 
Computer science majors may obtain a secondary 
school teaching certificate by pursuing a cooperative 
program with mathematics, leading to certification as a 
teacher of mathematics. 
The following courses are not acceptable for major 
credit by computer science majors: 110, 341, 447, 470, 
471, 484. 
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Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in com-
puter science and minor work to students majoring in 
other departments. 
Facilities exist for fundamental research in such 
areas as numerical solution of ordinary and partial dif-
ferential equations, computational methods of linear 
algebra, the theory of approximation, logical design and 
programming systems, switching theory, the theory of 
computer organization, programming language theory, 
computer-assisted instruction, operating systems, and 
computer applications to music. 
A student desiring to do graduate work with a major 
in computer science should have completed a 
bachelor's degree or equivalent in computer science, or 
in a related area such as mathematics, statistics, 
physics, or electrical engineering. He or she should 
have a strong background in mathematics including 
some work in algebra, analysis, logic, and probability. 
Students who do not have these prerequisites should 
plan to complete them in addition to the regular course 
requirements for the advanced degree. 
For the degree Master of Science, 45 quarter credits 
are required. Normally this is all in course work, but in 
some cases it will include preparation of a thesis rec-
ommended by the student's committee. If no thesis is 
presented, the preparation of a paper demonstrating 
ability to organize and express significant ideas in com-
puter science is required. There is no foreign language 
requirement. 
For the degree Doctor of Philosophy, the standard 
foreign language requirement is one year of formal 
study of an approved language with a grade of Corbet-
ter. The student's committee may authorize alternatives 
to this requirement, including (1) completion of the 
ETS examination in an approved language with a 
satisfactory score, or (2) completion of another study in 
communication theory which is significant to his pro-
gram. See the department for details. 
All graduate students are required to demonstrate 
programming competence by completing a major pro-
gramming project. This may be accomplished by course 
work or by prior graduate study or work experience. 
The Department of Computer Science participates in 
the interdepartmental program Technology and Social 
Change. Students majoring in Computer Science may 
elect a minor in Technology and Social Change. (See 
Index.) 
The Department of Computer Science recommends 
that all graduate students majoring in computer science 
teach as part of their training for an advanced degree. 
Courses open to graduate students for minor credit: 
301, 341, 349, 361, 362, 371, 372, 375, 402, 430, 442, 
443, 447,456,457,468,470,471, 484. 
Courses Primarily for Undergraduate Students 
100. Perspectives in Computing. (2-0). Cr. 2. W. Basic elements of com-
puters and computer systems with emphasis on the relationship of comput-
ing to other fields of human endeavor. Should not be taken concurrently 
with nor following 110 or 201. Offered on a satisfactory-fail basis only. 
110. Introduction to Programming. (3-0). Cr. 3. F.W.S. A non-
mathematical introduction to computer programming. Development of a 
high degree of programming skill is not stressed. 
201. Computer Programming I. (3-0). Cr. 3. F.W.S. Prerequisites: 110, 
or Math 104, or Math 109. Introduction to computer organization, 
algorithms, and flow charts. Writing, debugging, and documenting pro-
grams using the Fortran language. Considerations of efficiency of programs. 
Use of a program library. 
202. Computer Programming II. (3-3). Cr. 4. F.W.S. Prerequisite: 201. 
Elementary data structures, internal representation of data, storage manage-
ment. Designing, verifying, and documenting large programs, including the 
use of disks, tapes, and mass storage devices. A survey of major problem 
solving techniques such as numerical analysis, simulation, and file pro-
cessing. 
241 . Computer Programming in COBOL. (3-0) Cr. 3. F.S. Prerequisite: 
110 or 201. Introduction to a business-oriented language used by com-
puters; writing, debugging, and documenting programs using the COBOL 
language in various types of practical data problems. 
301. Machine and Assembler Language Programming. (3-0). Cr. 3. 
F.W.S. Prerequisite: 202. Introduction to digital computer structure and 
machine language programming, internal representation of data, assembler 
language. 
320. Introduction to Digital Systems. (EE 320) See Electrical Engineer-
ing. 
341. Applied Information Systems. (3-0). Cr. 3. W. Prerequisite: 110 or 
201. Basic concepts of computer oriented information systems; use of com-
puters adapted to various areas of specialty; case studies of information 
bases such as finance, inventory, language, library, mailing, medical, 
personnel. 
349. Computer Applications to Music. (Music 349). (3-0) Cr. 3. W. 
Prerequisite: Com S 201 or Music 232. Survey of applications of computers 
to music analysis, composition, and synthesis. Experience in using music 
synthesis programs. 
361, 362. Data Structures. (4-0). Cr. 4 each. 361: F.W.; 362: W.S. Pre-
requisite: 361 : 301 ; 362: 361. Relationship between problem solving and 
data representation. Introduction to data structures through use of an ap-
propriate programming language. 
371, 372. Programming Languages I, II. (3-0). Cr. 3 each. 371: F.W.; 
372: W.S. Prerequisites: 371; 202; 372: 371, 301. Features of high-level pro-
gramming languages: block structure, storage management, naming, pro-
cedure invocation, data types, data accessing, others. Formal specification 
of languages. Translation methods. Relation between source language con-
structs and machine language constructs. 
375. Projects in Programming Languages. (1-4). Cr. 3. S. Prerequisite: 
372. Advanced topics of current interest in compilers and programming 
languages. Students work on compiler writing and system design projects 
in small groups. 
380. Statistical Applications of Digital Computers. (Stat 380) See 
Statistics. 
402. Assembler Programming and Systems. (3-2). Cr. 4. F.W. Pre-
requisite: 301. Advanced features of assembler and macroassembler 
languages. Introduction to executive system languages. System and user 
coded macros. Input-output. Loaders. 
406. Introduction to Numerical Techniques for C.Omputers. (Math 
406) See Mathematics. 
407, 408. Numerical Analysis I, II. (Math 407, 408) See Mathematics. 
410. Introduction to Switching Theory. (E E 410). See Electrical 
Engineering. 
411, 412. Principles of Computer Design. (EE 411, 412). See Electrical 
Engineering. 
430. Introduction to Simulation. (3-0) Cr. 3. Prerequisite: 202, Math 
122 or 132, senior classification. A course in statistics is recommended. In-
troduction to random number generation techniques and probability. 
Designing simulation experiments. Application to stochastic systems. The 
department recommends that credit in both 430 and 530 not be applied 
toward graduation. 
442. Information Systems Concepts. (3-0) Cr. 3 F.S. Prerequisites: 241 
and 361. Computer-oriented information systems concepts; information 
systems design; interactive information systems; control and security; 
various applications. 
443. Information Systems Management. (3-0) Cr. 3. W. Prerequisite: 
442. Information management activities; computing systems considera-
tions; input-output alternatives; impact of operating systems; language 
alternatives; documentation; program and data library management; data 
communications concepts; computer center organization. 
447. Introduction to Computers for the Biological Research Worker. 
(V Path 447) (3-0) Cr. 3. Prerequisite: Fifteen credits in biology or graduate 
classification; permission of instructor. Hutton. Data coding and use of unit 
record equipment. Logical basis of a digital computer system. Programming 
of data editing and record-keeping procedures using a higher-level 
language. 
456, 457. Computer Systems I, Il. (4-0) Cr. 4 each. 456: F.W.; 457: W.S. 
Prerequisites: 456: 361; 457: 456, 371, Stat 341. Review of characteristics of 
contemporary computer systems. Control of concurrent processes: de-
terminacy, deadlock, mutual exclusion, synchronization. Memory manage-
ment: virtual memory, paging, segmentation. Deterministic and probability 
models for resource allocation: processor allocation, placement and 
replacement strategies for memory allocation. Resource protection. 
468. Problem Formulation in Nonnumeric processes. (3-0) Cr. 3. 
Prerequisite: Permission of instructor. Techniques for solving nonnumeric 
problems. Problem organization, modeling, data structuring, and language 
features dictated by nonnumeric problems. Theorem proving, game play-
ing, natural language processing, symbolic mathematics and man-machine 
problem solving. 
470. Introduction to Data Processing and Programming for 
Behavioral Sciences. (3-0) Cr. 3. F. Prerequisite: Stat 401 . Concepts and 
procedures. Punch card concepts, data organization and collection, storage 
media, and computer organization. Program organization and flowcharting 
techniques. Primarily for research workers in behavioral sciences. 
471. Data Processing and Programming for Behavioral Sciences. 
(3-0) Cr. 3. W. Prerequisite: 470. Use of data-processing techniques and the 
computer as research tools. Higher-level language programming and use of 
mathematical and statistical library programs. 
475. Introduction to Analog Simulation and Computation. (EE 475) 
See Electrical Engineering. 
481, 482. Computer Processing of Statistical Data. (Stat 481, 482) See 
Statistics. 
484. Computer Techniques for Biological Research. (3-0) Cr. 3. S. 
Prerequisite: 201 , Stat 401. Review of input-output devices, array 
manipulation, and subroutine usage. Organization of large-volwne data for 
using mathematical and statistical library programs. 
490. Independent Study. Cr. var. Prerequisite: Permission of instructor. 
H. Honors Program. 
495. Seminar. Cr. var. F.W.S. Prerequisite: Permission of instructor. 
C'.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
507, 508. Numerical Solution of Ordinary Differential Equations. 
(Math 507, 508) See Mathematics. 
509. Computational Methods of Linear Algebra. (Math 509) See 
Mathematics. 
511. Information Structures. (3-0) Cr. 3. Prerequisite: 362. The 
representation of abstract data objects as structures in primary and secon-
dary memory. Development of algorithms for operating on data structures. 
521, 522. Theory and Design of Operating Systems. (3-0) Cr. 3 each. 
Prerequisite: 521: 511, 456; 522: 521 . Interacting processes, memory 
management techniques, process and resource control, file systems, in-
troduction to deterministic models of processor scheduling and queuing 
models, policies for managing main storage. 
524, 525. Theory of Automata. (Math 524, 525) See Mathematics. 
530. Modeling and Simulation Techniques. (3-0) Cr. 3. Prerequisite: 
202, Math 213, Stat 341. Development of mathematical models and simula-
tion experiments with emphasis on simulator verification. Use of analog, 
digital, and hybrid computers, and special purpose languages. The depart-
ment recommends that credit in both 430 and 530 not be applied toward 
graduation. 
531. Simulation of Computer Systems. (3-0) Cr. 3. Prerequisite: 530 or 
430, and Stat 341. Development of models which are used to simulate com-
ponents of a computer system. Data collection and analysis on the existing 
computer system and verification of models. Use of special-purpose 
languages. 
541. Theory and Design of Programming Languages I. (3-0) Cr. 3. 
Prerequisite: 511 and 372. A study of basic concepts in programming 
languages. Block structure, generalized assignment, transfer of control, 
functions, procedures, data types and type checking, data structures, string 
processing, and tasking. 
542. Theory and Design of Programming Languages II. (3-0) Cr. 3. 
Prerequisite: 541. Language definition mechanisms. Syntactic models: 
abstract and concrete syntax, grammars, syntax, and semantics. Semantic 
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models: state vectors, lambda calculus models, data structure models, in-
terpreter based models. 
580, 581. Scientific Application of Digital Computers, I, II. (Stat 580, 
581) See Statistics. 
582. Switching Theory. (EE 582) See Electrical Engineering. 
584, 585. Digital System Organization. (E E 584, 585) See Electrical 
Engineering. 
586. Digital System ·Design. (E E 586) See Electrical Engineering. 
589. Experimental Architectures for Digital Systems. (E E 589) See 
Electrical Engineering. 
590. Special Topics. Cr. var. Prerequisite: Permission of instructor. 
A. Artificial Intelligence. 
B. Information Retrieval. 
C. Computation Structures. 
D. Computer-Aided Instruction. 
E. Computer Graphics. 
F. Computer-System Modeling and Evaluation. 
G. Syntactical and Semantic Analysis and Compiler Construction 
H. Miscellaneous. 
599. Nonthesis Research. Cr. Arr. 
C'.ourses for Graduate Students, major or mi.Dor 
610. Seminar. Cr. var. Offered on demand. 
611, 612. Advanced Theory of Information Structures. (3-0) Cr. 3 
each. Prerequisites: 611: 521 , 541 ; 612: 611. Graph theoretical models of in-
formation structures. Analysis of algorithms based on data representation. 
Study of data structures required to support advanced systems software de-
velopment. 
621 , 622. Advanced Theory of Operating Systems. (3-0) Cr. 3 each. 
Prerequisites: 621 : 522, Stat 432; 622: 621. Advanced topics in the theory, 
design, and modeling of operating system functions. 
641, 642. Advanced Theory of Programming Languages. (3-0) Cr. 3 
each. Prerequisite: 542. Advanced topics in the theory, design, and im-
plementation of programming languages. 
684. Advanced Switching Theory. (EE 684) See Electrical Engineering. 
685. Advanced Topics in Digital Systems. (E E 685) See Electrical 
Engineering. 
699. Research. 
Construction Engineering 
Thomas C. Jellinger, Professor in Charge 
Associate Professor: Ward. 
Assistant Professor: Russo. 
Instructor: Whelan. 
Undergraduate Study 
For undergraduate curriculum in construction 
engineering leading to the degree Bachelor of Science, 
see College of Engineering, Curricula. 
Construction engineering is a curriculum ad-
ministered by the Department of Civil Engineering de-
signed to prepare students for work as professional 
constructors. Professional construction requires 
persons with a strong fundamental knowledge of 
engineering and management principles, and a 
knowledge of business procedures, economics, and 
human behavior. Graduates of this curriculum may ex-
pect to engage in preparation of construction cost 
estimates, construction planning and scheduling, 
management, materials procurement, equipment selec-
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tion, and cost control. The curriculum blends the study 
of engineering, management, and business sciences to 
achieve the background required as a constructor. The 
curriculum offers a choice of three study emphases. 
These are concerned with building, heavy and 
mechanical construction. 
Interested, qualified students in construction 
engineering have the opportunity to participate in a 
cooperative education program to supplement 
academic work with work experience in the construc-
tion industry. See Cooperative Education Programs, 
College of Engineering. 
An interdepartmental program is offered with 
major in industrial administratlon and minor in con-
struction engineering for students whose interests are 
more in the areas of business administration, light con-
struction, and/or materials supply. 
Graduate Study 
Courses are offered for minor work to students taking 
major work in other curricula or in interdepartmental 
programs. 
Open to graduate students for minor graduate credit 
only: 371, 372,440,441. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. An examination of the nature, 
scope, and extent of the construction industry: an overview of the educa-
tional preparation necessary for the constructor in contemporary society. 
241. Materials and Methods of Building Construction. (3-0) Cr. 3 F.S. 
Prerequisite: Sophomore classification. Introduction to materials and to ele-
ments and methods of building construction. Foundations; structural fram-
ing, floor , and roof systems; wall assemblies, utility installations; and 
full shes. 
245. Construction Contract Documents and Specifications. (3-0) Cr. 3 
F.W.S. Prerequisite: 241 or Arch 341 . Types of construction contract docu-
ments. Preparation and interpretation of construction contract documents 
and specifications. Format for specifications. 
246. Construction Cost F.stimating. (2-3) Cr. 3. F.S. Prerequisite: 245 . 
Estimating construction costs, quantity surveys, production rates, local cost 
factors. Approximate and detailed methods. 
298, 398, 498. Cooperative Education. Required of all students in 
cooperative education. Prerequisite: Permission of professor in charge of 
curriculum. 298: Work periods for students with sophomore standing. 398: 
Work periods for students with junior standing. 498: Work periods for stu-
dents with senior standing. Cooperative education students must register in 
the applicable course prior to commencing each work period. 
350. Planning Construction of Institutions. (3-0) Cr. 3. Alt. S., offered 
1977. Prerequisite: Institution management major. Preparation and in-
terpretation of construction plans and specifications. Materials and 
methods in institution construction. Relationships between members of the 
construction team. Not available to construction engineering students. 
355. Real F..state Finance. (I Ad 355) See Industrial Administration. 
371. Construction Organi7.ation and Management. (3-0) Cr. 3. F.W. 
Prerequisite: 246. Construction business methods and organization to in-
clude organization systems and ownership, insurance, bonding, and finan-
cial records and policies. Labor-management relations and pertinent labor 
legislation. 
372. Heavy Construction F.quipment and Methods. (2-4) Cr. 3. W.S. 
Prerequisite: 371. Factors affecting the selection and purchase of construc-
tion equipment. Applications of engineering fundamentals to perform-
ance/output of construction equipment. Methods of heavy construction 
pertaining to drilling, blasting, tunneling, and cofferdams. Project site or-
ganization. 
400. Senior Seminar. (1-0) Cr. R; F. Prerequisite: Senior classification. 
Required seminar for senior students relating to employment opportUl'Jties, 
resume preparation, interviewing techniques, professional registration, cur-
rent changes and problems in the construction industry, and industry as-
sociations. 
440. Concrete Construction and Formwork Design. (3-3) Cr. 4. F. 
Prerequisite: E.M. 324 and senior classification. Planning, design, and con-
struction of formwork. Construction methods for concrete structures. 
441. Construction Planning and Scheduling. (3-3). Cr. 4. W. Pre-
requisite: 372, Com S 201. Planning and scheduling of construction pro-
jects. Computer applications to construction scheduling. Applications of 
scheduling to cost control and resource leveling. 
490. Independent Study. Cr. 2 to 5 each time taken. F.W.S.SS. Pre-
requisite: Permission of professor in charge. Advanced individual study in 
construction engineering with emphasis in the field of construction opera-
tions, engineering, or technology. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
550. Analysis of Construction Management Functions. (3-0) Cr. 3. S. 
Prerequisite: 441. An analysis of construction management functions, de-
cision making, computer utilization, and liability assessments. 
565. Case Histories in Construction Documents. (4-0) Cr. 4. W. Pre-
requisites: 371 and I Ad 375. Study of cases and their resolution involving 
disputes encountered by management in construction contract documents. 
Analysis of common points of dispute and methods of avoiding disputes 
that may develop among the owner, architect, engineers, and construction 
contractor for a project. 
590. Special Topics. Cr. 2-5 each time elected. F.W.S. Prerequisites: 
Permission of professor in charge. Study and report preparation in selected 
areas of construction materials, equipment, operations, planning and 
scheduling, and management. 
Dairy Science 
For description of courses, see Animal Science. 
Design Center 
Advisory Council: Martin D. Gehner, Chairman; 
Thomas A. Barton, Clair B. Watson. 
The Iowa State University Design Center is an as-
sociation of the departments of Applied Art, Architec-
ture, and Landscape Architecture. These departments 
offer major undergraduate and graduate programs for 
those students who have a serious interest in design 
and a dedication to the social and cultural well-being 
of man's environment. 
The major areas of education offered by the Design 
Center departments are: 
Department of Applied Art - Advertising Design, 
Art Education, Craft Design, Interior Design. 
Department of Architecture - Architecture, Urban 
Design. 
Department of Landscape Architecture 
Landscape Architecture, Urban Planning, Town and 
Regional Planning. 
Details of each curriculum will be found in the ap-
propriate departmental section. 
Courses Administered by the Design Center. 
125, 126. Understanding the Environmental Arts. [3-0) Cr. 3 each. 
125: F.W., 126: W.S. Prerequisite: 126: 125. Western culture, with selec-
tions from primitive to contemporary cities, reflecting the interrela-
tionships of architecture, landscape architecture, urban design, painting, 
sculpture, and related arts. 
*127. Understanding the Environmental Arts. [3-0) Cr. 3. F.S. Non-
European culture with significant examples of the interrelationships of 
architecture, landscape architecture, urban design, painting, sculpture, and 
applied art. 
226. The Design Process in the Environmental Arts. [3-0) Cr. 3. F.S. A 
study of the designer, in addition to the materials and proresses used, with 
particular emphasis on the relationship of the designer, the proresses, and 
the materials to the culture. 
490. Independent Study. Cr. 2 to 4 each time taken. Prerequisite: 
Permission of instructor. Investigation of an approved topic commensurate 
with student's interest and ability. 
H. Honors. 
*Courses 125, 126, 127 and 226 are offered for undergraduate students in 
all curricula of the University. 
Earth Science 
Bert E. Nordlie, Chairman of Department 
Professors: Biggs, Hussey, Lemish, Roy, Seifert, 
Sendlein, Vondra. 
Associate Professors: Cody, Palmquist, Rahman, 
Yarger. 
Assistant Professors: Brown, DeLuca, Tak.le, Vaughan. 
Instructors: Bible, Royal, Zaring. 
Undergraduate Study 
The department offers courses in geography, geology, 
and meteorology. In addition, a specialized program in 
climatology is offered in the Department of Agronomy. 
The department offers majors in earth science, 
geology, and meteorology leading to either a Bachelor 
of Science or Bachelor of Arts degree. Students may ob-
tain up to 45 credits in geography within the earth 
science major. Candidates for either the Bachelor of 
Science or the Bachelor of Arts degree must satisfy the 
requirements established by the College of Sciences 
and Humanities (see Sciences and Humanities, Cur-
riculum) and the departmental requirements for a ma-
jor. Students desiring a Bachelor of Arts degree com-
plete a minimum of 35 credits of course work in the 
earth sciences. Students desiring a Bachelor of Science 
degree complete one of the programs listed below. Stu-
dents planning to pursue a professional career or 
graduate study in one of the earth sciences should con-
sider the Bachelor of Science program. A one-year se-
quence in one foreign language is strongly recom-
mended in all programs. 
The following programs are recommended to stu-
dents desiring the Bachelor of Science degree: 
Students majoring in earth science will take a 
minimum of 35 hours in the department, 15 hours at 
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the 300 level and above. Course work must be taken in 
all three disciplines (geography, geology, and 
meteorology) offered by the department. Students 
wishing to obtain a teaching certificate must satisfy the 
requirement of the College of Education (see College of 
Education). 
Students majoring in geology generally complete the 
following courses: Geol 100, 204, 271, 302, 351, 361, 
371, 372, 381, 382, 431, 440, and 492. Supporting work 
is recommended in the mathematical and natural 
sciences. 
Students specializing in geophysics commonly take 
the following courses: Geol 271, 302, 340, 351, 371, 
372, 381, 382, 431, 440, and 492. Supporting work is 
recommended in computer science, mathematics, or 
physics. 
Students majoring in meteorology normally take the 
following courses: Mteor 206, 208, 301, 302, 341, 342, 
406, 421, 443, 444, 454, 455, 456. For students an-
ticipating graduate study, minor work is recommended 
in a mathematical or physical science. Other students 
will find a wide range of supporting courses that will 
meet their specific interests in meteorology. The 
meteorology program is closely related to the 
climatology program. For further information concern-
ing climatology, see Agronomy. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in earth 
science, geology, and meteorology, and minor work to 
students majoring in other departments. Earth Science 
majors take courses in geology, meteorology and related 
areas. A nonthesis option is offered for the degree 
Master of Science in earth science, and in meteorology. 
Geology majors interested in a broader program may 
obtain the degree Doctor of Philosophy with a major 
divided between geology and a related field. The de-
partment also cooperates in interdepartmental pro-
grams in Water Resources and in General Graduate 
Studies. (See Index.) 
Students desiring to major in earth science, geology, 
meteorology, or water resources normally have a strong 
undergraduate background in the physical and 
mathematical sciences. The background of each in-
dividual will be evaluated in light of expressed goals 
and the major. 
The department requires all graduate students to do 
some teaching as part of their preparation for an ad-
vanced degree. 
The department requires no foreign language profi-
ciency for the M.S. degree. Candidates for the Ph.D. 
degree are required to submit proof of reading 
knowledge of two foreign languages, or reading and 
speaking knowledge of one. The candidate's graduate 
committee may accept, as proof of mastery, either 
course grades in language courses taken at Iowa State 
University or examination scores of comprehensive ex-
aminations. 
168 COURSES AND PROGRAMS 
Course programs are arranged on an individual basis. 
Minor work is normally recommended in chemistry, 
computer science, engineering mechanics, 
mathematics, metallurgy, physics, soils, soils engineer-
ing, or zoology. 
The following courses are open to graduate students 
for minor graduate credit only: Geog 490, 495; Geol 
302A, 340, 351, 361, 371, 372, 381 , 382, 390, 395, 397, 
398, 401, 407, 411, 431, 440, 452, 492; Mteor 341, 342, 
406, 421, 443, 444, 454, 455, and 456. 
C.Ourses Primarily for Undergraduate Students 
Geography 
200. Introduction to Geography. (3-0) Cr. 3. W. Introduction to the 
structure and function of spatial processes. The physical environment and 
man's impact on it. Regional concepts, interregional stresses, and human 
landscape interpretation. 
201. World Geography. (3-0) Cr. 3. F.W. Interrelationship of geographic 
factors, cultures and economies of selected nations of the world. Examples 
of different systems of using environmental resources and organizing 
space. 
202. Physical Geography. (3-2) Cr. 5. S. Physical characteristics of the 
earth's surface; their integrated patterns of world distribution and im-
portance to man. Field trips. 
301. Cartography. (2-1) Cr. 3. F. Principles of map construction; tech-
niques of map drawing. 
322. Introduction to Economic Geography. (3-0) Cr. 3. W. An analysis 
of the spatial distribution of a variety of human activities related to produc-
tion, exchange, and consumption of goods and services. Application of 
basic location theory. Field trips. 
324. Cultural Geography. (3-0) Cr. 3. W. Origin, distribution, and in-
fluence of cultural processes - such as discovery, invention, evolution, 
and diffusion of phenomena on the landscape. 
328. Geography of Anglo-America. (3-0) Cr. 3. S. Analysis of the 
physical and cultural features that characterize and differentiate the geo-
graphical landscapes and regions. 
328. Geography of Europe. (3-0) Cr. 3. W. Topical study of areal varia-
tions in the physical and human environment, management of resources, 
settlements, political and economic developments. 
401 . Geography of Africa. (3-0) Cr. 3. S. Topical approach to the geo-
graphy of Africa emphasizing the interrelationships that exist among the 
physical, cultural, economic, and political phenomena unique to the conti-
nent. Focus is on areas of current concern. 
403. Cultural Geography - Asia. (3-0) Cr. 3. S. Man and his environ-
ment in Asia. Evolution of cultural landscape and culturo-geographic re-
gions. 
422. Urban Geography. (3-0) Cr. 3. S. The distribution, function, and 
internal structure of cities; a geographical analysis and classification of 
urban centers and associated problems, and their external relationships to 
tributary areas. Field trips. 
427. Rural Land Use Analysis. (3-0) Cr. 3. F. Prerequisite: Three credits 
in geography; consent of instructor. Theoretical and applied analysis of the 
organization of rural space, areal organization of rural resources, and their 
utilization. Characteristics of the rural sector including agricultural rural 
communities, nonurban recreational activities, and forestry with an em-
phasis on North America and Iowa. 
450. Development of Geography. (3-0) Cr. 3. W. Prerequisite: Nine 
credits in geography, consent of instructor. Development of geographic 
thought for the ancient, modem, and contemporary periods. 
490. Independent Study. Cr. 2 to 4 each time taken. Prerequisite: Three 
credits in geography. 
495. Summer Field Study. Cr. 6 to 9. SS. Prerequisite: Six credits in 
geography, permission of instructor. Correlated readings and research 
followed by four to six weeks of field trip of a selected region in U.S.A or 
abroad, to study land-man relationships. Written reports with appropriate 
maps and illustrations required. 
C.Ourses Primarily for Undergraduate Students 
Geology 
100. Geology and Man. (3-3). Cr. 4. F.W.S.SS. Characteristics and 
origin of common minerals, rocks, landforms, the continents, ocean basin 
and earth's interior. Emphasis placed on those aspects of geology important 
to man's understanding of his environment and resource utilization. 
Primarily for nonscience students. Field trip and lab fee. 
tot. Technical Lectures. (1-0) Cr. R; F. Introduction to various phases 
of earth sciences. Required of all beginning students majoring in the earth 
sciences. 
175. Rocks and Minerals. (2-3) Cr. 3. S. Identification and classification 
of rocks and minerals; their description and genesis; distribution in Iowa 
and North America. 
200. Geological Aspects of Environment. (3-3) Cr. 4. F. Prerequisite: 
100. Physical processes and forms and their relationship to man. Dis-
cussion of surface and near-surface geologic processes and mineral occur-
rence, their use and misuse by man. 
201. History of the Earth. (3-3) Cr. 4. W. Prerequisite: 100. The earth's 
physical and biological evolution, encompassing concepts of continental 
drift; sea floor spreading and global tectonics. 
203. Geology Field Trip. Cr. 1 each time taken. W.S. Prerequisite: 100, 
permission of instructor. Geology of selected regions studied by correlated 
readings and report presentation followed by a field trip to points of 
geologic interest. One week field trip required. 
204. Map Interpretation. (0-3) Cr. 1. S.SS. Prerequisite: 210. Analysis of 
topographic and geologic maps. 
210. Principles of Modem Geology. (3-3) 4 er. F.S. Prerequisite: High 
school chemistry or physics. Earth materials, processes, and history from 
the atomic to global scale; emphasis on the application of physical and 
chemical concepts to geologic phenomena. Primarily for science majors. 
Field trip and lab fee. 
230. Natural Regions of the United States. (3-0) Cr. 3. S. Prerequisite: 
100. Description and interpretation of the physical features in the natural 
regions of the United States, and man's adaptations to the physical environ-
ment. 
271. Earth Materials. (2-6) Cr. 4. S. Prerequisite: 100 or 210. Field and 
laboratory identification, classification, description, and interpretation of 
rocks, fossils, and common rock-forming minerals. 
290. Independent Study. Cr. 2 to 4 each time taken. Prerequisite: 
Freshman or sophomore standing. 
301. Geology for Engineers. (2-3) Cr. 3. S. Sendlein. Fundamentals of 
geology and engineering applications. Field trips. 
302A, 3028. Summer Field Studies. Cr. 8 to 12. SS. Prerequisite: 302A: 
204, 271. Vondra; 3028: 210. DeLuca. 302A: Areal mapping; structural, 
stratigraphic, and geomorphic analyses. Written reports with appropriate 
illustration required. An 8-week summer field course required of all 
geology majors. 3028: Emphasis on geological processes and products; 
secondary attention to related ideas in environment. An 8-week summer 
field course required of all nongeology earth science majors. 
340. Introduction to Geophysics. (3-0 or 6) Cr. 3 or 5. S. Prerequisite: 
302A, Phys 113 or 223. Sendlein. Application of physical principles to the 
determination of subsurface rock structure and/or boundaries. Includes 
seismology, gravitometry, magnetometry, and the techniques of electrical 
and radioactivity surveying. Field application of geophysical methods to 
include data acquisition, and computer processing and interpretation. 
351. Mineralogy. (3-6) Cr. 5. F. Prerequisite: Chem 142. Biggs. 
Geochemistry of silicates and other rock-forming minerals; determinative 
mineralogy; elementary optical crystallography. 
381. Invertebrate Paleontology. (2-6) Cr. 4. S. Prerequisite: 210. Cody. 
Characteristics and relationships of invertebrates of fossil record; their use 
in historical geology. Field trips. 
371. Petrology. (3-0) Cr. 3. S. Prerequisite: 271, 351. Seifert. Origin, pro-
perties, and behavior of rocks as a function of their environment. 
372. Petrography. (0-6) Cr. 2. S. Prerequisite: 271, 351 . Seifert. 
Microscopic description and classification of rocks in thin section. To be 
taken concurrently with Geology 371. 
381. Structural Geology. (3-0) Cr. 3. W. Prerequisite: 271. Lemish. 
Theory of rock deformation. Description and classification of structures in 
the earth's crust. Geology and earth science majors take 381 and 382 con-
currently. 
382. Structural Geology Laboratory. (0-6) Cr. 2. W. Prerequisite: 271. 
Lemish. Application of descriptive geometry and map interpretation 
techniques to solution of structural problems. 
390. Geology of Iowa and the Midwest. (3-0) Cr. 3. SSII. Prerequisite: 
Fifteen credits in natural science. Lemish. The evolution of stratigraphic, 
structural, and geomorphic features of Iowa, and their economic 
significance. Primarily for teachers. Field trips. 
395. Earth Science Field Studies. Cr. var, maximum of 12 credits. SS!., 
SSII. Prerequisite: Fifteen credits in natural science. Hussey. Field work 
with emphasis on earth materials, processes and products. Conducted in 
New Mexico. Primarily for teachers. 
397. Earth Science Field Studies in Iowa. Cr. var. , maximum of 12 
credits. SS!., SSII. Prerequisite: Fifteen credits in natural science. Emphasis 
on the interrelatedness of the earth sciences and their influence on man. 
Primarily for teachers. Staff. 
398. Minerals, Rocks and F088ils. (1-4) Cr. 3. SSII. Prerequisite: Fifteen 
credits in natural science. ~- Classification and significance of rock-
forming minerals, crust-forming rocks, and fossils that record crustal evolu-
tion. Primarily for teachers. 
400. Advanced Field Geology. Cr. 8 to 12. SS. Prerequisite: 371, 381. 
Vondra. An 8-week field course for the advanced geology major, emphasiz-
ing advanced field techniques and providing the student with experience 
in analyzing geologic field problems. 
401. Geology of North America. (3-0) Cr. 3. W. Prerequisite: 381. 
Seifert. Geologic provinces of North America, their development and ex-
tent. 
407. Geologic Interpretation of Aerial Photographs. (1-6) Cr. 3. Alt. 
F., offered 1975. Prerequisite: 100 or 210. Hussey. Principles of aerial 
photography and imagery used in qualitative and quantitative analysis of 
geologic features from aerial photographs. 
411. Principles of F.conornic Geology. (3-3) Cr. 4. F. Prerequisite: 371, 
381 . Lemish. Nature and origin of mineral deposits. 
431 . Geomorphology. (2-3 or 3-6) Cr. 3 or 5. F. Prerequisite: Three 
credits: 100 or 210 or five credits: 100 or 210, Stat. 101. Palmquist. 
Description and origin of common landforms, plus the quantitative 
analysis of surface processes (5 credits). Saturday and weekend field trips. 
440. Petrophysics. (2-6) Cr. 4. W. Prerequisite: 302A, 371, 381, Math 
213, Phys 223. Sendlein. Physical properties of rocks, including porosity, 
permeability, elastic properties, and heat and electrical conductivity. Rocks 
studied through laboratory investigations to establish their relationship to 
natural geologic materials and processes. 
452. Optical Mineralogy. (2-6) Cr. 4. W. Prerequisite: 351. Biggs. Rela-
tionships of structure, symmetry, and optical properties of transparent 
crystals. Study of principal rock-forming minerals with polarizing 
microscope. 
455, 458. Introduction to Hydrospace Engineering. (Aer E 455, 456) 
See Aerospace Engineering. 
490. Independent Study. Cr. 2 to 4 each time taken. Prerequisite: Senior 
standing. 
492. Principles of Stratigraphy. (3-3) Cr. 4. F. Prerequisite: 371, 381. 
Vondra. Basic concepts in stratigraphy, stratigraphic subdivision and 
nomenclature, correlation, facies and facies analysis, sedimentary tec-
tonics, and basin analysis. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
Geology 
501. Seminar. Cr. 1 each time taken. F.W.S. Prerequisite: Senior or 
graduate standing. 
512. Advanced Economic Geology. (3-0) Cr. 3. Alt. W. , offered 1977. 
Prerequisite: 411 . Lemish. Geology applied to mining and exploration of 
mineral deposits. Problems related to ore genesis of significant mining dis-
tricts. 
515. Geochemistry. (3-0) Cr. 3. Alt. F., offered 1975. Prerequisite: Chem 
211, 301 , permission of instructor. Lemish. Emphasis on chemistry of 
geological processes related to changes in earth materials. 
518. Laboratory in Geochemistry. (0-6) Cr. 2. Alt. F., offered 1975. 
Prerequisite: Chem 211, 301, and credit or classification in Geo! 515. 
Lemish. Methods of sampling, analyzing, and interpreting chemical data 
obtained from geological materials. Field trips. Primarily for geology ma-
jors. 
521. Chemical Sedimentation. (3-4) Cr. 5. Alt. W. , offered 1976. Pre-
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requisite: 515. Cody. Application of classical thermodynamics to geologic 
problems: precipitation from dilute, moderately concentrated, and concen-
trated ionic solutions under geologic conditions. 
531. Quaternary Geology. (3-0) Cr. 3. Alt. S., offered 1976. Prerequisite: 
431. Palmquist. Use and interpretation of variations in character of 
landforms, sediments, and fossils in reconstruction of Quaternary events 
and environments. Saturday and weekend field trips. 
532. Dynamics of Geomorphic Systems. (2-1) Cr. 3. Alt. S., offered 
1977, Prerequisite: 431. Palmquist. Analysis of selected geomorphic pro-
cesses and landforms. 
535. Groundwater Geology. (2-3) Cr. 3. Alt. W., offered 1976. Pre-
requisite: 440, C E 304. Sendlein. CXcurrence and distribution of sub-
surface water; nature of conducting media. 
555. Clay Mineralogy. (2-3) Cr. 3. Alt. W., offered 1977. Prerequisite: 
Elementary mineralogy and crystallography. Cody. Geological significance, 
structure, and chemistry of clay minerals. 
585. Advanced Invertebrate Paleontology. (2-6) Cr. 4. Alt. W. , offered 
1977. Prerequisite: 361. Cody, Vondra. Selected topics in paleontology and 
paleoecology; sedimentary environments and their effects on organisms, 
stratigraphic correlation, interpretation of earth history, advanced 
morphologic descriptions of fossils . 
571. Igneous Petrology. (3-3) Cr. 4. Alt . F., offered 1976. Prerequisite: 
371, Math 122. Seifert. Review of igneous petrology with discussion of 
field observations and laboratory data; emphasis on approach to 
equilibrium Study of selected igneous rocks. Field trips. 
572. Advanced Sedimentary Petrology. (2-6) Cr. 4. Alt. S., offered 
1977. Prerequisite: 371. Biggs. Advanced study of petrology and petro-
graphy of sedimentary rocks. Field trips. 
575. Metamorphic Petrology. (3-3) Cr. 4. Alt. F., offered 1975. Pre-
requisite: 371, Math 122. Seifert. Review of metamorphic petrology with 
discussion of field observations and laboratory data; emphasis on approach 
to equilibrium. Study of selected metamorphic rocks. Field trips. 
581. Advanced Structural Geology. (2-3) Cr. 3. Alt. F., offered 1976. 
Prerequisite: 381. Lemish. Current theories of folding and development of 
secondary structures in rock bodies. Tectonic analysis of orogenic areas 
and current theories of global tectonics. Problems in metamorphic, igneous, 
and sedimentary structures. . 
584. Rock Deformation. (3-3) Cr. 4. Alt. W., offered 1976. Prerequisite: 
Math 122, Phys 223, Seifert. Strength and deformational behavior of rocks 
and minerals; failure criteria and rheologic models; relationship of 
microstructures to macrostructures. 
585. Geotectonics. (3-0) Cr. 3. W. , Prerequisite: 371, 381, 492. Roy. 
Materials and processes of the crust and upper mantle and their relation to 
tectonics of the continents and ocean basins. Analysis of orogeny, sea-floor 
spreading, and plate tectonics. 
590. Special Topics. Cr. 1 to 3 each time taken. 
A. Geomorphology 
B. Stratigraphy 
C. Paleontology 
D. Petrology 
E. Structural Geology 
F. Geochemistry 
G. Water Resources 
H. Earth Science 
I. Sedimentation 
J. Economic Geology 
K. Rock Deformation 
L. Ceophysics 
M Mineralogy 
592. Advanced Stratigraphy. (3-2) Cr. 4. Alt. S., offered 1976. Pre-
requisite: 492, 521 . Vondra. Interpretation of sedimentary rocks and rock 
bodies to infer processes, environments, and tectonic settings under which 
they formed. Major facies of Cenowic deposits of selected regions studied 
and analyzed. 
Courses for Graduate Students, major or minor 
Geology 
899. Research. 
Courses Primarily for Undergraduate Students 
Meteorology 
101. Technical Lectures. (1-0) Cr. R; W. Introduction to various phases 
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of research and employment in meteorology. Required of all meteorology 
majors. 
206. Introduction to Meteorology. (Agron 206) See Agronomy. 
208. Techniques of Weather Observation. (2-0) Cr. 2. F.S. Prerequisite: 
206, sophomore classification. Elements of weather observing; use of stan-
dard meteorological instnunents; cloud types and their significance; ex-
perience in making weather observations. 
301, 302. General Meteorology I, Il. (3-2) (2-4) Cr. 4 each. 301: F: 302: 
W. Prerequisite: 301 : Math 120 or 130, Chem 141; 302: 301. Basic physical 
concepts which influence our earth and its atmosphere. Concepts of 
weather map analysis. 
311. Aviation Meteorology. (2-0) Cr. 2. W. Prerequisite: 206. Vaughan. 
Application of meteorology to aviation. 
341. Atmospheric Thennodynamia and Statia. (4-0) Cr. 4. W. Pre-
requisite: Math 122 or 132, Phys 222. Equation of state, first law of 
thermodynamics, thermodynamics of water vapor, mixtures of gases, 
stability, hydrostatic equation. 
. 342. Physical Meteorology. (4-0) Cr. 4. S. Prerequisite: 341. Yarger. 
Basic radiation laws, cloud physics, atmospheric electricity. 
406. Climates of the Continents. (Agron 406) See Agronomy. 
421. Meteorological Instruments. (2-3) Cr. 3. F. Prerequisite: Three 
credits of meteorology, Math 122 or 132; Phys 112 or 223. Vaughan. 
Theory and techniques of conventional meteorological instruments. Limita-
tions of specific instruments and systems encountered in field and 
laboratory measurements. Emphasis on theory and calibration of instru-
ments. 
443, 444. Abnospheric Dynamia I, Il. (4-0) Cr. 4 each. 433: F; 444: W. 
Prerequisite: 443: 341; 444: 443. 443: The development of the governing 
equations of motion, the continuity equation and the concepts of 
divergence, circulation, and vorticity are introduced 444: Midlatitude 
synoptic systems. Numerical prediction methods and linear perturbation 
theory are introduced. 
454, 455, 456. Synoptic Meteorology I, Il, ill. (2-4) Cr. 4 each. Yr. 
Prerequisite: 454: 302 and credit or classification in 443; 455: 454; 456: 
455. Brown. Observational studies of tropospheric weather systems ranging 
in size from the mesoscale to the planetary scale, both by detailed four-
dimensional analyses of past cases and by discussion of current events. 
The visuali:zation and application of dynamical principles will be stressed. 
490. Independent Study. Cr. var. 
499. Seminar. (1-0) Cr. 1. F. Required of all meteorology seniors. Topics 
in current research are reported and discussed by members of the class. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
Meteorology 
505. Microclimatology. (Agron 505) See Agronomy. 
506. Methods in Climatology and Meteorology. (Agron 506) See 
Agronomy. 
521. Advanced Instrumentation. (2-3) Cr. 3. Alt. S., offered 1976. 
Prerequisite: Three credits of meteorology, Math 213, Phys 223. Vaughan. 
Theoretical treatment of meteorological instnunents and systems with 
particular emphasis on research instruments for micrometeorological 
measurements. Survey of transducer types available, their responses and 
limitations. 
528, 529. Physics of the Upper Abnosphere. (Phys 528, 529). See 
Physics. 
531. Air Pollution. (Chem E 531). See Chemical Engineering. 
542. Physical Meteorology. (5-0) Cr. 5. Alt. F., offered 1976. Pre-
requisite: Phys 223, Math 213. Wave phenomena, propagation of energy 
through the atmosphere, atmospheric optics, visibility, aerosol physics, 
radar meteorology. 
543, 544. Dynamic Meteorology I, Il. (4-0) Cr. 4 each. 543: Alt. W., of-
fered 1977; 544: Alt. S., offered 1977. Prerequisite: 543: 444; 544: 543. Fun-
damental equations, atmospheric waves, scale analysis, energy relations. 
barotropic and baroclinic models, numerical methods, atmospheric models 
of micro, mesa, synoptic, and global weather phenomena. 
571, 572. Ooud Physia I, Il. (3-0) Cr. 3 each. 571: Alt. W., offered 
1977; 572: Alt. S., offered 1977. Prerequisite: 342 or Phys 304. 571: Cloud 
dynamics, thermodynamics of phase-change and nucleation, numerical 
techniques in cloud physics, condensation nuclei and ice nuclei, dif-
fusional growth of cloud drops and ice crystals. 572: Ice crystals and 
coalescence theories of initiation of precipitation, aerodynamic theory, ac-
cretional growth of raindrops and ice particles, cloud modification tech-
niques. 
590. Special Topia. Cr. var. 
C.ourses for Graduate Students, major or minor 
Meteorology 
605. Micrometeorology. (4-0) Cr. 4. Alt. F., offered 1976. Prerequisite: 
Permission of instructor. Physical processes in the atmosphere near the 
ground; laminar and turbulent flow; transfer of heat, mass, and momentum; 
eddy diffusion; statistical theories of turbulence; wind and temperature 
profiles near the surface; evaporation. 
610. Atmospheric Turbulence and Diffusion. (4-0) Cr. 4. Alt. F., of-
fered 1975. Prerequisite: Permission of instructor. Analysis and statistics of 
atmospheric turbulence, theoretical treatment of atmospheric diffusion, K-
theory, effects of buoyant motion, estimation of diffusion from 
meteorological data. 
641. Atmospheric Radiation. (4-0) Cr. 4. Alt. S., offered 1976. Pre-
requisite: Permission of instructor. Yarger. Solar and terrestrial radiation, 
radiative transfer equation, atmospheric radiation charts, Stokes 
parameters, polari:zation. 
699. Research. Cr. var. 
Economics 
Raymond R. Beneke, Chairman of Department 
Professors: Arthur, Baumel, Davey, Eldridge, Fletcher, 
Fox, Fuller, Futrell, Harl, Heady, Holdren, Howell 
(Emeritus), Hoyt, James, Julius, Kaldor, Ladd, Liston 
(Emeritus), Luckett, Merrill, Meyer, Murray (Emeritus), 
Ogg (Emeritus), Paulsen, Prescott, Rausser, Robotka 
(Emeritus), Scott, Shepherd (Emeritus), Starleaf, 
Stephenson, Stoneberg, Strain, Thomas, Timmons, Van 
de Wetering, Wright (Emeritus). 
Associate Professors: Boehlje, Doak, Faden, Gratto, 
Maxon, Skadberg, Weisskoff, Wisner. 
Assistant Professors: Jean Adams, Roy Adams, Enders, 
Hammond, Harris, Huffman, Lapan, Mattila, O'Connor, 
O'Driscoll, Pounds, Raikes. 
Instructors: Edwards, Horn, Keech, Longfellow, 
Nwobodo, Otte, Ryan, Strauss, Swenson, Trede, Utley, 
Zegarra. 
Undergraduate Study 
The department offers work for the degree Bachelor 
of Science with major in agricultural business, and for 
the degrees Bachelor of Science and Bachelor of Arts 
with major in economics. For further discussion of pro-
grams in agricultural business, see the statement under 
College of Agriculture. For programs in economics, see 
the statement under College of Sciences and 
Humanities. 
College of Agriculture 
For the undergraduate curriculum in agricultural 
business, see College of Agriculture, Curricula. 
Students maJonng in agricultural business must 
select one minor from economic analysis, farm manage-
ment, marketing management, public policy, 
agricultural education, and agricultural communica-
tion. A second minor may be developed in related de-
partmental areas. The curriculum prepares students for 
advanced studies and for careers in farm and ranch 
operations, commercial farm management and ap-
praisal, agricultural finance, agricultural supply and 
marketing industries, research for business firms, 
agricultural reporting and public relations, agricultural 
extension, and government service. 
Courses open to undergraduate students in the 
College of Agriculture for minor credit are: 192, 230, 
301, 304, 305, 330, 335, 337, 338A, 338B, 338C, 380, 
405, 409, 410, 411, 412, 421, 430, 432, 435, 436, 440, 
444, 445, 447, 451, 455, 456, 461, 462, 465, 466, 470, 
480, 490. 
College of Sciences and 
Humanities 
Candidates for either the Bachelor of Science or the 
Bachelor of Arts degree with major in economics must 
fulfill certain requirements established by the College 
of Sciences and Humanities (for details of under-
graduate curricula in sciences and humanities, see 
College of Sciences and Humanities, Curriculum). 
In addition to the requirements of the College of 
Sciences and Humanities, the Department of 
&onomics requires for the degree Bachelor of Science 
the inclusion of Engl 414 in the communications 
group. Within the mathematical and natural sciences 
group requirements, the economics major is required to 
take 21 credits of mathematical sciences, including 
either Math 120, or Math 130, or both Math 161 and 
· 162. One course in statistics and one course in com-
puter science, each at the appropriate level for 
economics majors, are also required. Within the social 
sciences group, the economics major is not allowed to 
use any economics courses to fulfill the minimum re-
quirement. Besides these departmental requirements, 
36 credits in economics are required for majors in 
economics, including &on 241, 242, 301, and 409. 
For the degree Bachelor of Arts, the Department of 
Economics requires that Engl 414 be included in the 
communications group. Within the mathematical and 
natural sciences group requirements, the economics 
major is required to take 15 credits of mathematical 
sciences including one course in statistics at the ap-
propriate level for the student. Within the social 
sciences group, a minimum of 18 credits outside the 
discipline of economics is required. At least 18 credits 
are to be chosen from the arts and humanities group. 
Thirty-six credits in economics are required for majors 
in economics, including Econ 241, 242, 301, 312, and 
409. 
Graduate Study 
The department offers work for the degrees Master of 
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Science and Doctor of Philosophy with majors in 
economics and agricultural economics, and minor work 
to students taking major work in other departments. 
Candidates for the degree Master of Science are re-
quired to complete satisfactorily 45 credits of accept-
able graduate work, including preparation of a thesis. 
With the approval of the program of study committee 
candidates for the degree Master of Science may fulfill 
requirements by satisfactorily completing 54 credits of 
course work, in which case preparation of a thesis is 
not required. 
Prerequisite to major work in the department is the 
completion of undergraduate work in economics, 
mathematics, statistics, and other social science and 
technical subjects substantially equivalent to that re-
quired of undergraduate students majoring in 
economics or agricultural business. 
Foreign language is not required for the degree 
Master of Science. 
Programs of study for the doctorate are organized by 
each student in consultation with his or her major pro-
fessor and his or her individual committee. Students 
may select fields of concentration from the following: 
Advanced Economic Theory; Agricultural Marketing 
and Price Analysis; Agricultural Development, Trade, 
and Policy; Agricultural Finance and Land Valuation; 
&onometrics; Economic Planning and Development; 
Industrial Organization; International Economics; 
Labor Economics; Monetary Economics; Operations 
Research; Production Economics and Farm Manage-
ment; Public Finance and Fiscal Policy; Regional-
Urban &onomics; Resource Economics and Area 
Development. 
Each student is expected to achieve a minimum com-
petence in economic theory as demonstrated by com-
pleting basic and advanced courses in microeconomic 
and macroeconomic theory and by completing a writ-
ten qualifying examination. Examinations are also re-
quired in two other fields selected from the list above. 
An outside minor, such as statistics, mathematics, or 
computer science, can be substituted for one of the 
fields. 
The language requirements for the doctorate may be 
satisifed by one language at a high level of competence, 
by two languages at a lower level, or by substitution of 
additional course work outside the major, minor, and 
primary supporting fields. 
Cooperative programs of study may be arranged with 
the University of Iowa College of Law or with other 
recognized institutions. 
The department also cooperates in the in-
terdepartmental program of Industrial Relations, and 
Water Resources (See Index.) 
Courses open for graduate minor credit are: 301, 405, 
409,410, 411,412,414A,414B,421,430,435,436,440, 
444, 445, 44~ 451, 455, 456, 461, 462, 465, 46~ 47~ 
480. 
172 COURSES AND PROGRAMS 
C.ourses Primarily for Undergraduate Students 
*110. Orientation in Agricultural Business. (1-0) Cr. R; F. Field of 
agricultural business. 
*130. Elements of Farm Management. (3-2) Cr. 4. F.W.S. Application 
of farm accounts, economic principles and budgeting to the org;mization 
and management of a farm business. Risk and uncertainty precautions and 
adjustments, size of business, capital acquisition and control. Crop, 
livestock, machinery, and labor management considerations. The depart-
ment recommends that credit for either 130 and 330 but not both be ap-
plied toward graduation. 
*190. Supervised Practire. Cr. 1 to 12. F.SS. Prerequisite: Nine credits 
in economics. Twelve to 24 weeks of full-time observation and supervised 
experience in the employ of selected agricultural businesses. Not more 
than six credits will apply toward a B.S. degree. 
*192. Agri·Business Operations. (4-2) Cr. 5. F.S. Survey of firms servic-
ing agriculture, application of accounting and business management prin-
ciples to operation of farm, marketing, and agricultural supply firms. Plan-
ning, organizing, directing, coordinating, and control function of manage-
ment. Use of plant records, forms, and statements; financing; 
merchandising; personnel administration; production plans. Visits to 
representative businesses. 
*230. Farm Accounting and Tax Management. (3-2) Cr. 4. F.W.S. 
Methods of keeping farm records and accounts for farm and tax manage-
ment. Capital, credit, and income accounts. Production records. Income 
and net worth statements. Farm business analysis. Farm income tax pro-
cedures and management. 
241, 242. Principles of F.conomics. (3-0) Cr. 3 each. F.W.S.SS. 241: 
Problems of resource allocation; demand and supply; national income, 
employment, and price levels; fiscal and monetary policy; operation of the 
banking system; elements of international finance. 242: Theories of produc-
tion and consumption; pricing and the market system; perfect and im-
perfect competition; business and labor regulation; elements of interna-
tional trade. 
300. C.Ontemporary F.conomic Problems. (3-0) Cr. 3. F.W.S. Pre-
requisite: 241, 242. Survey of major economic issues confronting our socie-
ty today. Topics include nature of modem American capitalism, military 
expenditures, housing, education, transportation, the farm, environment, 
poverty. 
301. Prices and Resoura! Allocation. (5-0) Cr. 5. F.W.S. SSI, SSil. Pre-
requisite: 242. Theory of consumption and of the business firm; com-
petitive and monopolistic markets; distribution of income; general 
equilibrium of the pricing system. 
304. Money and Banking. (5-0) Cr. 5. F.W.S.SS. Prerequisite: 241 . His-
tory and theory of banking; market structure of banking; bank management; 
money and capital markets; nonbank financial institutions; central banking; 
monetary theory; international monetary arrangements; monetary policy. 
305. Labor F.conomics and Labor Relations. (5-0) Cr. 5. F.W.S.SSil. 
Prerequisite: 242. Survey of the development, role and effect of unions and 
collecticve bargaining in the American economy; includes public policy 
concerning strikes, featherbedding, public employee unions, union de-
mocracy, fringe benefits, and other current issues. Analysis of wages and 
employment in labor markets covering topics such as welfare and work in-
centives, minimum wages, education and training, inflation and wage con-
trols, unemployment and manpower policy, and racial and sexual dis-
crimination. 
308. C.Omparative F.conomic Systems. (3-0) Cr. 3. F.W.S. Prerequisite: 
242. Analysis and comparison of alternative economic systems, particular-
ly capitalism, democratic partial socialism, market socialism, and com-
mand socialism; contemporary systems examined include those of the 
United States, France, Sweden, Yugoslavia, Soviet Union, and China; em-
phasis on underlying theory, institutions, and selected problems associated 
with respective economic systems; prospects for institutional change and 
convergence. 
312. History of Economic 'Ibougbt. (3-0) Cr. 4. S. Prerequisite: 242. 
History of economic thought as related to the intellectual history of the 
times. Major persons treated include Smith, Ricardo, Marx, Marshall , and 
Keynes. 
*330. Farm Management and Organization. (3-2) Cr. 4. F.W.S. Pre-
requisite: 242, 230, or I Ad 384. Organii:ation and management of a farm 
with emphasis on use of records, economic principles, and budgets. Risk 
and uncertainty precautions, capital acquisition and control, size of busi-
ness. Applications to crop, livestock, machinery, and labor management. 
The department recommends that credit for either 130 and 330 but not 
both be applied toward graduation. 
*335. Introduction to Agricultural Marketing. (3-2) Cr. 4. F.W.S.SSI. 
Prerequisite: 242. Composition of the agricultural marketing complex; func-
tions performed by the complex; price-making forces for agricultural pro-
ducts; use of market information in forecasting commodity prices; futures 
markets, speculation, and hedging; alternative marketing methods for major 
Iowa agricultural commodities. 
*337. Organization and Performanre of Agricultural Markets. (2-0) 
Cr. 2. W. Prerequisite: 335; classification in 338A, or 338B or 338C. Ex-
amination of livestock, grain, dairy, and selected other agricultural in-
dustries; market structures, price and nonprice policies, government reg-
ulation; emphasis on development of analytical framework, and com-
parison of organii:ation and performance of agricultural industries. 
*338A, *338B, *338C. Agricultural Marketing Laboratory. (().2) Cr. 1 
each. W. Prerequisite: 335; classification in 337. 338A: Examination of 
livestock and meat industries; trends in demand for various livestock and 
meat products; industry organii:ation and performance; pricing and grading 
systems; competitive position of Iowa and the U.S. livestock and meat in-
dustries; government regulations; promotional efforts. 338B: Examination 
of the grain, grain processing, and oil seeds industries; trends in demand 
for grain and grain products; industry organii:ation and performance; pric-
ing and grading systems; competitive position of Iowa and the U.S.; govern-
ment regulation and promotional efforts. 338C: Examination of dairy in-
dustry; consumer demand; industry organization and performance; federal 
milk marketing orders; bargaining cooperatives; pricing systems; promo-
tional efforts. 
*380. F.conornics of Natural Resources and Environmental Quality. 
(3-0) Cr. 3. F. Prerequisite: 242. Natural resource availability, use, conserva-
tion, and control; environmental implications and pollution control 
policies. Primarily for undergraduate students not majoring in economics 
or agricultural business. The department recommends that credit in either 
380 and 480 but not both be applied toward graduation. 
382, 383. F.conomic History of the United States. (Hist 382, 383) See 
History. 
405. Public Finanre. (3-0) Cr. 3. F.W.S. Prerequisite: 242. Principles of 
taxation; federal , state, and local revenue and expenditure policies; current 
issues in public finance. 
409. National Income and Employment. (4-0) Cr. 4. F.W.S.SSI. Pre-
requisite: 241. National income accounting. Static and dynamic theories of 
the determination of national income and employment, and of business 
fluctuations. Monetary and fiscal policies for promoting economic stability 
and growth. 
410. Market Structures, Practices, and Regulation. (3-0) Cr. 3. S. 
Prerequisite: 301. Structure, conduct, and performance of industries. 
Analysis of American antitrust laws and government regulation of in-
dustries. 
411 . Economic Development. (3-0) Cr. 3. F. Prerequisite: 242. Analysis 
of capital formation and capital allocation problems; relation of transporta-
tion, communications, and resource availability to development; popula-
tion and education problems as they relate to growth. 
*412. Economics of Agricultural Development. (3-0) Cr. 3. W. Pre-
requisite: 242. Process of increasing agricultural resource productivity: 
agricultural investment alternative and allocation criteria; benefit-cost 
analysis, organii:ational and institutional considerations, agricultural de-
velopment policies, and aid programs. 
414A, 414B. F.conornic History of Modem Europe. (Hist 414A, 414B) 
See History. 
*421. C.OOperatives. (3-0) Cr. 3. W. Prerequisite: 242. General survey of 
cooperative activities, with special reference to agriculture; kinds of 
cooperatives, methods of organii:ation and operation; principles, legal re-
quirements; economic possiblities and limitations of cooperation. 
*430. Advanced Fann Organization and Management (2-2) Cr. 3. 
F.W.S. Prerequisite: 242; 130 or 330. Applications of budgeting and linear 
programming to planning organii:ations for varying soil , market, capital, 
tenure, and farm-si:ze situations. 
*432. Management of Tenant-Operated Farms. (2-0) Cr. 2. W. Pre-
requisite: 130 or 330, 230, or I Ad 384. Business techniques, application of 
economic principles to the operation of rented farms; working rela-
tionships with farm tenants. Field trips as planned. 
*435. Agricultural Finanre. (3-0) Cr. 3. W. Prerequisite: 242. Financial 
requirements of individual farm firms, principles of the acquisition of debt 
and equity funds including investment and cash flow analysis, evaluation 
of credit needs and repayment capacity. Analysis of lending agencies in-
cluding commercial banks, insurance companies, merchants and dealers, 
Farm Credit Banks, and Farmers Home Administration. 
*438. Agricultural Marketing Analysis. (2-2) Cr. 3. W. Prerequisites: 
301 , Stat 101. Introduction to use of economic theory and quantitative 
techniques in analysis of agricultural marketing problems; construction of 
economic models, statistical estimation of supply and demand, price 
forecasting, analyses of interregional and intertemporal price differences. 
*440. Appraisal of Land and Rural Resources. (2-3) Cr. 3. S. Pre-
requisite: 242, Agron 154. Appraisal and valuation of land and other rural 
resources with emphasis on determinants of value and appraisal pro-
cedures. Relationship of prices, productivity, taxes, interest rates, and in-
flation levels to resource value. 
444. Management: Theory and Practice. (3-0) Cr. 3. F.W.S. Pre-
requisite: 301. Analytical approach to business management. Business de-
cision making with the aid of quantitative methods such as linear program-
ming, statistical decision theory, inventory theory, and other tools of 
operations research. 
445. Collective Bargaining in the Private and Public Sectors. (3-1) Cr. 
4. F.S. Prerequisite: 305. Theory and practice of collective bargaining. 
F.conomic effects of collective bargaining. Problems in administration of 
contracts, including analysis of grievance arbitration and impact of public 
policy on labor relations. 
*447. Agricultural and Rural Policy. (3-0) Cr. 3. F.W.S. Alt. SS!. Pre-
requisite: 242. Description and analysis of government actions to develop 
agriculture and improve the quality of the rural environment; i.e., raises re-
source earnings, reduce pollution, alleviate poverty, and reduce instability. 
*451. Agricultural Law. (3-2) Cr. 4. F.W. Prerequisite: Senior classifica-
tion. The legal framework impinging upon decision making by farm firms, 
families, and individuals: liabilities, real and personal property, contracts, 
uniform commercial code, organization of farm firms, intergeneration 
property transfers, water law, fence law, federal and state regulatory 
powers, insurance, and taxation. 
455. International Economics. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: 242. 
Principles of international trade, exchange rates, and balance of payments 
adjusbnents. The role of trade in economic development and the in-
terdependencies among nations. Commercial and foreign investment 
policies. Foreign trade and American agriculture and industry. 
456. International Finance. (3-0) Cr. 3. W. Prerequisite: 455. Methods 
of financing international trade. The foreign exchange and the gold stan-
dard. International financial institutions, short- and long-term capital 
movements, and problems of international liquidity. 
461, 462. Regional-Urban Economics. (3-0) Cr. 3 each. 461: S. ; 462: F. 
Prerequisite: 242. 461 : Regional growth and efficiency locational determi-
nants of firms and households, the regional economic base, resource de-
velopment, economic planning in the city-region. 462: Theories of urban 
development, city typologies, trade and commuting patterns, urban 
economic interdependence, social investments in metropolitan com-
munities. 
465. Economics of Educational Systems. (3-0) Cr. 3. S.SS. Prerequisite: 
242. Economic problems of public education, such as resources within 
school systems; economic analysis of resources available to schools and 
school systems; economic aspects of human resource development perti-
nent to education; interrelationships among an area's school system, its 
population, and its resource base. 
466. Retailing. (3-0) Cr. 3. S. Prerequisite: 242. F.conomic nature of re-
tailing; retail market structure; store organization; merchandising and pric-
ing policies, retail control. 
*470. Economic Aspects of Rural Community Development. (3-0) Cr. 
3. W. Prerequisite: 242. Economic analysis of changing conditions in rural 
communities. Role of the rural town in development of rural areas. Impact 
of modernizing agriculture on rural towns. Impact of scale efficiencies in 
merchandising and transportation systems. Effects of alternative govern-
ment policies, prospects for industrialization, adjusbnents in economic 
structure and institutions to improve incomes, public services, the rural 
community environment. 
*480. Natural Resource and Environmental Economics. (3-0) Cr. 3. W. 
Prerequisite: 301 . Theories of resource allocation and income distribution; 
externalities, public goods, and environmental quality; planning for natural 
resource use; methodology for analyzing resource problems. The depart-
ment recommends that credit in either 380 or 480 but not both be applied 
toward graduation. 
490. Independent Study. Cr. 1 to 5 each time taken. F.W.S. Prerequisite: 
242, senior classification. 
*A. Agricultural Economics. 
B. Economics. 
H. Honors Program. 
*Administered by the College of Agriculture. Courses not marked by an 
asterisk are administered by the College of Sciences and Humanities. 
ECON01\11CS 173 
C.Ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501, 502. Intermediate Microuconomic Analysis. (3-0) Cr. 3 each. 501: 
F.W.SSI; 502: W.S.SSII. Prerequisite: 301. Fletcher, Merrill , staff. F.conomic 
theory and methodology; theory of consumer behavior and demand; pro-
duction functions, costs, and firm behavior; equilibrium of consumers, 
firms, and industries; general equilibrium, economic efficiency, and 
welfare; behavior of firms in nonperfect competition and optimality of re-
source allocation; functional income distribution and the behavior of in-
come shares. 
503. Intennediate Macroeconomic Analysis. (3-0) Cr. 3. F.S.SSI. Pre-
requisite: 409. Starleaf, staff. Determinants of the level of national income 
and employment; measurement, analysis, and control of aggregate 
economic activity. Examination of the postulates and policy implications of 
the classical, neoclassical, Keynesian, and neo-Keynesian models. 
504, 505. Quantitative Methods in Economic Analysis. (3-0) Cr. 1 
each. 504: F; 505; W. Prerequisite: 504: Math 121; 505: 504. Lapan. 
Economic applications of selected concepts of finite mathematics, differen-
tial and integral calculus, differential equations, difference equations, 
calculus of variations. 
506. Economic Techniques of Optimll.ation. (3-0) Cr. 3. S. Prerequisite: 
505. Lapan. Methods of nonlinear programming and dynamic optimization 
applied to economic problems. 
*512. Agrarian Reform and Economic Development. (3-0) Cr. 3. S. 
Prerequisite: 301 or 480. Timmons. Meaning of economic development, un-
derdevelopment, bverpopulation, agrarian structures as obstacles to 
economic development. Improving agrarian structures through national, re-
gional, and United Nations actioru;. Comparative structural change in coun-
tries. 
515. lndusbial Structures and Competition. (3-0) Cr. 3. F. Prerequisite: 
502. J. Adams, Fletcher, Merrill , and staff. Business concentration in the 
American economy; structures and market practices of service and product 
industries; vertical, horizontal and conglomerate mergers; measurement 
and evaluation of competition and monopoly; economic problems of public 
control of market behavior. 
516. Economic Aspects of Antitrust and Trade Regulation. (3-0) Cr. 3. 
W. Prerequisite: 515. Harl. Analysis of the legal manifestations of national 
economic antitrust and trade ~'lllation policy; rationale for public in-
tervention in industrial organization and price output policy; exemptions 
from antitrust law; price control; market divisions and agreements not to 
compete; refusals to deal; monopoly; merger; resale price maintenance; dis-
crimination in distribution; unfair trade practices; remedies under antitrust 
law; effectiveness of antritrust policy. 
*520. Human Capital Fonnati11m in Rural Areas. (3-0) Cr. 3. Alt. SS!. , 
offered 1977. Prerequisite: 301. Kaldor. Nature and process of human 
capital formation; application of benefit-cost analysis to human invest-
ments in agriculture; costs and benefits of educational, health, and mobility 
invesbnents in rural people; and demands for human invesbnent resources 
and facilities in rural areas. 
*531. Agricultural Market Ori!:anization and Business Behavior. (3-0) 
Cr. 3. F. Prerequisite: Credit or classification in 501. Critical review of the 
theory of industry organization and firm behavior; analysis of the struc-
tures and competitive processes in agricultural product and factor markets; 
evaluation of economic performance under alternative normative criteria; 
legal restraints and marketing control programs. 
*532. Quantitative Methods in Agricultural Economic Research. (3-0) 
Cr. 3. W. Prerequisite: 501 , credit or classification in Stat 402. Ladd. Ex-
amination of models and theories from economics and other social sciences 
relevant to marketing and forecasting problems; use of these models and 
theories for hypothesis formulation ; selection and use of quantitative 
techniques. 
•53:J. Research Design in Agricultural Marketing. (3-0) Cr. 3. Alt. S .. 
offered 1977. Prerequisite: 501. Doak, Scott. Current problems in 
agricultural markets and marketing; integration of theory, models, techni-
ques and data in problem formula ·on; role of information in decision pro-
cesses; research objectives, organization and financing - state, federal and 
industry; dissemination and application of research findings. 
*535. Economic Development and Transformation of Agriculture in 
Developing Countries. (3-0) Cr. 3. Alt. S. , offered 1976. Prerequisite: 501 . 
Heady. Relation of economic growth to factor prices and the technological 
and firm structure; firm behavior and aggregate response in product supply 
and factor demand; developmental needs for transformation of agriculture 
and resource mobility; supply and resource problems under different stages 
of development; policy needs for ternative problems in development. 
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538. Dynamic Macroeconomic Analysis. (3-0) Cr. 3. Alt. S., offered 
1977. Starfleaf. Fundamentals of dynamic economic theory; equilibrium 
and disequilibrium systems; stability of equilibrium in linear and non-
linear systems. 
537. Llnear F.conomic Models. (3-0) Cr. 3. F. Prerequisite: 301, Math 
104. Ladd. Selected applications of mathematics to economic problems; in-
cludes game theory, linear programming, and input-output analysis. 
538. F.conomebic Statistics. [Stat 538) See Statistics. 
539. Operations Research. (Stat 539) See Statistics. 
540. Operations Research Methods and F.conomic Analysis. [Stat 540) 
See Statistics. 
*541. Agriculture in the World F.conomy. (3-0) Cr. 3. SSL Prerequisite: 
242. Paulsen. The varied economic role of agriculture around the world 
and during economic development, regional and commodity trade patterns 
and trends, trade regulation mechanisms, trade policies, and agricultural 
development assistance. 
544. Theory of Public Goods and Externality. (3-0) Cr. 3. F. Pre-
requisite: 501. Meyer, R. Adams. Public goods, externality and social 
choice, public choice. 
545. F.conomics of Taxation. (3-0) Cr. 3. W. Prerequisite: 501. Meyer, R. 
Adams. Taxation. shifting and incidence, public debt, fiscal federalism. 
*548. Quantitative Agricultural Price Analysis. (3-0) Cr. 3. Alt. W. , of-
fered 1976. Prerequisite: 301. Credit or classification in Stat 402. Staff. 
Measurement of supply and demand for agricultural products. Integration 
of government reports into outlook information for planning purposes by 
agricultural producers and marketing firms. Collection and analysis of 
price and quantity information. 
551. Monetary Theory. (3-0) Cr. 3. F. Prerequisite: 503. Christian, 
Luckett. The monetary mechanism: Neoquantity theory, neo-Keynesian 
monetary theory and the portfolio approach, microeconomic aspects of 
monetary theory, including monetary determinants of cost of capital. Rate 
of interest, expectations, and lag in effect of monetary policy. Money sup-
ply theory. 
552. Advanced Money and Banking. (3-0) Cr. 3. W. Prerequisite: 503. 
Luckett. Advanced topics in monetary economics, including monopoly and 
competition in banking, models of commercial bank behavior, term struc-
ture of interest rates, instruments of monetary control, debt management, 
effectiveness of monetary policy. 
555. Advanced International F.conomics. (3-0) Cr. 3. W. Prerequisite: 
301. Lapan, staff. Modem theory of international trade; welfare and dis-
tributional impact of trade and tariffs, economic development and in-
terdependencies, growth, and trade. 
558. Regional F.conomics. (3-0) Cr. 3. Alt. W. Prerequisite: 502. 
Theories of regional growth and development; interregional input-output, 
programming, and econometric models; population, migration, and 
methods of analyzing spatial interaction; regional delineation and policy. 
557. Advanced International Finance. (3-0) Cr. 3. S. Prerequisite: 409; 
503 and 555 recommended. Staff. Theory of foreign exchange, mechanism 
of adjustments in the balance of payments, exchange speculation and the 
forward exchange market, selected topics in international monetary policy. 
*561. Agricultural Resource and Income Problems. (3-0) Cr. 3. F. 
Prerequisite: 301. Kaldor. Analysis of adjustment, instability, and income 
problems and their interrelationships; forces of agricultural disequilibrium, 
adaptability of the farm industry; sources of short-run price and income in-
stability; farm family income problems related to structural imbalance and 
inadequate resources. 
*562. Agricultural Resource and Income Policies and Programs. (3-0) 
Cr. 3. W. Prerequisite: 561. Ball, Kaldor. Description, analysis, and evalua-
tion of public policies and programs influencing agricultural resource in-
vestment; allocation, organization, and distribution of income within 
agriculture and between agricultural and nonagricultural sectors. 
564. F.conomic Analysis of Rural-Urban Educational Systems. (3-0) 
Cr. 3. S.SSI. Prerequisite: Permission of instructor. Thomas. Alternative 
measures of educational value. Applies to the logic of economics to a study 
of the allocation of educational resources, considers application of 
economic analysis to developmental problems of rural and urban educa-
tional systems as these systems seek to meet demands placed upon them, 
and studies impacts of aspects of fiscal policy upon rural and urban educa-
tional systems. 
585. F.conomics of Location. (3-0) Cr. 3. Alt. S. Prerequisite: 505. 
Faden. Location of plants, industries, and residences. Commuting, migra-
tion, and commodity-flow patterns. Influence and design of the transporta-
tion-communication network. Influence of climate and resource distribu-
tion. Causes of agglomeration. 
566. Urban F.conomics. (3-0) Cr. 3. Alt. S. Prerequisite: 501. Faden, 
Prescott. History of world urban development; economic foundations of the 
city, agglomerating forces , linkage; theories of city growth - ring theories, 
sectoral theories, multiple nucleation; city system and urban hierarchies, 
core suburban, hinterland relations and size distribution; commuting pat-
terns, land-use patterns, CBD functions; metropolitan problems, transporta-
tion. housing, congestion, and neighborhood effects. 
570, 571. F.conomic Development and Growth. (3-0) Cr. 3 each. 570: 
W.; 571 : S. Prerequisite: 570: 502; 571: 570. Weisskoff, Merrill, Van de 
Wetering. 570: Determinants of economic development, development plan-
ning models, and conflicts between development objectives. 571: Applica-
tions of economic development theory to concrete situations at the na-
tional, sectoral, and regional levels. Empirical case studies. Choice of 
technique in development. 
573, 574. Applied F.conomebic Models. (3-0) Cr. 3 each. 573: W. ; 574: 
S. Prerequisite: 573: 503, Stat 538; 574: 573. Stephenson, Fox, Rausser, 
staff. Selected applications of econometric techniques to models of con-
sumer demand behavior, models of cost and production, investment, the 
financial sector, and macroeconometric models. 
576. Regional Economic Planning. (3-0) Cr. 3. Alt. S. Prerequisite: 301 . 
Van de Wetering. Regional economic aspects of resource management; role 
of economic information in physical planning. Problems of public policy 
for control and use of natural and human resources in regional develop-
ment. Applications of systems analysis to public planning in river basins 
and metropolitan regions. 
585. Comparative Economic Systems. (3-0) Cr. 3. Prerequisite: 502, 
503. J. Adams. Theories, structure. policies. and performance of the con-
temporary economic systems of the Soviet Union, China, Yugoslavia, 
United States, and France; emphasis on the theoretical and operational 
dimensions of central planning under command and market socialism; 
study of the relation between theory and practice and between object and 
instruments in each system. 
590. Special Topics. Cr. 1 to 5 each time taken. 
•A. Agricultural Economics. 
B. Economics. Topics vary, including economic analysis of rural-urban 
educational systems. 
591. Comparative Collective Bargaining. (3-0) Cr. 3. Alt. S., offered 
1977. Prerequisite: 502. Davey. Analysis of comparative collective bargain-
ing in selected countries, stressing experience in the U.S. and in Western 
Europe. Analysis of different approaches to collective bargaining in the 
..mature" economies and the newly developing nations. Elements of a 
.. general" theory of comparative collective bargaining. 
592. Economics of the Labor Market. (3-0) Cr. 3. F. Prerequisite: 502. 
Advanced research and analysis of labor markets, human capital, un-
employment and job search, discrimination, and manpower programs. 
595. Law of Labor Relations. (3-0) Cr. 3. F. Prerequisite: 305. Davey. 
Federal and state legislation affecting the collective bargaining process, in-
cluding analysis of selected court decisions. Role of government in adjust-
ment of labor disputes. Legal aspects of labor arbitration. 
596. Wage Theory and Collective Bargaining. (3-0) Cr. 3. S. Pre-
requisite: 502. Theoretical and empirical analysis of market and institu-
tional forces determining wage rates, wage levels, and wage differentials, 
especially in unionized labor markets. 
*Administered by the College of Agriculture. Courses not marked by an 
asterisk are administered by the College of Sciences and Humanities. 
Courses for Graduate Students, major or minor 
601, 602, 603. Advanced F.conomic Theory. (3-0) Cr. 3 each. Yr. Pre-
requisite: 601: 502; 602: 601 ; 603: 503. Lapan, Starleaf. Stephenson, staff. 
601 : Capital theory: productivity of capital, intertemporal resource alloca-
tion and investment criteria; production functions and technical change; 
theories of investment; theory of capital accumulation; dynamic theory of 
the firm. 602: Axiomatic approach to general equilibrium theory; dis-
cussion of existence. uniqueness and stability of general equilibrium, and 
of welfare properties of competitive equilibrium. 603: General equilibrium 
foundations of modern macroeconomic theory; post-Keynesian develop-
ment of the consumption function; theory of investment; money and 
economic activity; dynamic macroeconomic models; theories of inflation. 
605, 606. History of Economic Thought. (3-0) Cr. 3 each. 605: F.; 606: 
S. Prerequisite: 502, 503. Luckett. Principal figures in the development of 
economic ideas; contribution of each period of economic thought. 605: The 
Mercantilists to the Classical School, inclusive. 606: Critics of the Classical 
School to J.M. Keynes. 
614, 615. Advanced Theoretical Analysis. (3-0) Cr. 3 each. Pre-
requisite: 502, 505. Faden, Lapan. Topics from human capital theory; in-
novation, production, and technical progress: taste formation; income dis-
tribution; uncertainty; stability and control theory. Introduction to the ad-
vanced literature, including relevant models from other social sciences. 
•534, Land and Resource Valuation. (3-0) Cr. 3. S. Prerequisite: 301. 
Economic analysis of factors affecting land and resource values in develop-
ing and less developed countries. Evaluation of the theory and concepts of 
resource valuation. 
•535, Theory and Concepts of Agricultural Finance. (3-0) Cr. 3. W. 
Prerequisite: 301. Concepts of farm financial management and investment 
analysis. Economic analysis of the capital market for agriculture with em-
phasis on the supply of and demand for debt and equity funds, and the 
processes of financial intermediation. 
638. Advanced Econometric Statistics. [Stat 638) See Statistics. 
•141, Economics of Agricultural Production. (3-0) Cr. 3. F. Pre-
requisite: 501. Heady. Production principles applied to capital, labor, and 
natural resources; static and dynamic theory; uncertainty and decision 
models; farm size, cost structure, capital demand, and technology; leases 
and asset acquisition; space, time, conservation, and location; agricultural 
structure and development in relation to natural resource and environ-
mental problems; application of planning models. 
*842. Re.>urce Efficiency and Allocation in Agriculture. (3-0) Cr. 3. 
W. Prerequisite: 641 . Heady. Programming, systems, si'Tlulation, and other 
models for development; optimal land and water use, and spatial and in-
tertemporal relationships; aggregative resource demand and commodity 
supply; private and public objective functions; structural transformation of 
agriculture and policy evaluation relative to problems of efficiency, equity, 
environment, and rural community economic opportunities. 
845. Mathematical Methods in Economic Theory. (3-0) Cr. 3. F. Pre-
requisite: 615. Fixed-point techniques: existence of static and dynamic 
general equilibria. Local and global quasistability methods: stability of ex-
change markets. Turnpike theorems in nonaggregative capital theory. 
Measure spaces of agents in atomless economies. 
846. Time Series. (Stat 646) See Statistics. 
*848. Marketing Decision Models. (3-0) Cr. 3. Alt. S., offered 1976. 
Prerequisite: Stat 402; credit or classification in 502. Ladd, Raikes. 
Methods of economic and statistical analysis of quantities, prices, costs, 
supply, demand, consumer behavior, and firm behavior. Applications of 
economic and statistical methods to private and public decision making. 
660. Welfare Economics. (3-0) Cr. 3. S. Prerequisite: 602. Holdren. A 
rigorous re-examination of efficiency, Pareto optimality and compensation 
principles. Set theoretic and mathematical programming approaches in 
welfare. Axiomatic treatments of social choice. Bergsonian social and 
economic welfare functions. Problems at the frontier of welfare economics. 
*670. Re.>urce Allocation in Forestry. (For 670) See Forestry. 
672. Capital and Growth. (3-0) Cr. 3. Alt. S., offered 1976. Prerequisite: 
570, 603. Sengupta. Theories of capital accumulation and multisector 
models of economic growth; optimum and efficient growth; applications to 
planning and resource allocation models; stochastic process applications. 
•&so, 681, 682. Natural Resource Economics. (3-0) Cr. 3 each. Yr. 
Prerequisite: 680: 480, 502; 681 : 680; 682: 681. Harl, Timmons. 680: 
Nature, objectives, and problems of natural resource use and environ-
mental quality. Physical, economic, and institutional interrelationships. 
Economics of ecosystems and environmental quality. Characteristics, 
criteria, and classes of natural resources. Demand for and supply of natural 
resources by classes and individual resources. 681 : Theory of inquiry ap-
plied to natural resource problems; decision making in managing natural 
resources and environmental quality; objective functions; costs and 
benefits; market and nonmarket considerations; intertemporal and in-
terspatial allocations; multiple purpose resource development. 682: Policy, 
planning, and programming for natural resource use and environmental 
quality; alternatives and options; time and space; local, state, regional, na-
tional, and international levels; current policies and programs with ap-
praisal; legal constraints on resource use and environmental quality; 
private and public considerations. 
690. Seminar. Cr. 1 to 3 each time taken. F.W.S. Prerequisite: Six 
credits of graduate work in chosen field. Current topics in economic theory 
and applied economics. Offerings each quarter will be selected from the 
following list: 
A. Industrial Organization. 
B. International Economics. 
C. Economic Development and Policy. 
D. Monetary Economics. 
E. Public Finance. 
F. Urban-regional Economics. 
•c. Agricultural Marketing and Price Analysis. 
*H. Agricultural Development. 
I. Labor Economics and Labor Relations. 
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696.A, 6968, 696C. Theory of Quantitative Economic Policy. (3-0) Cr. 
3 each. Yr. Prerequisite: Permission of instructor. Thorbecke, Van de 
Wetering. 696A: Formulation and specification of policy models applied to 
problems of economic stabilization and economic development, mainly at 
the national level. Economic forecasting and reliability analysis for 
economic policy models. 696B: Economic policy models and the theory of 
optimal control. Specification and computation of optimum policy in 
dynamic economic models. Certainty equivalence theorem and decision 
rules. Continuous and discrete versions of the maximum principle and 
their economic applications to growth, stabilization, and other problems. 
696C: Economic policy models at the sectoral level. Sectoral planning ap-
plied to agriculture, transportation, education, and other sectors. Changes 
in technology and their effects on sectoral objectives. 
699. Research. 
•A. Agricultural Economics. 
B. Economics. 
•Administered by the College of Agriculture. Courses not marked by an 
asterisk are administered by the College of Sciences and Humanities. 
Electrical Engineering 
Warren B. Boast, Head of Department 
Professors: Paul M. Anderson, R. Grover Brown, Camp, 
Coover (Emeritus), Fouad, Hale, Hsieh, Jones, Koerber, 
Michel, Nasser, Nilsson, Pohm, Post, Potter, Read, 
Robb, Smay, Stewart, Town, Townsend, Triska, Willett, 
Zingg. 
Associate Professors: Baker, Basart, Bond, Bowen, 
Brearley, Brockman, Joseph M. Brown, Carlson, 
Fanslow, Horton, Mericle, Musil, Samuels, Scott, 
Scouten, Stephenson, Swift. 
Assistant Professors: Coady, Comstock, Cowan, Herget, 
Kruempel, Lacey, McMechan, Pavlat. 
Instructors: Russell D. Anderson, Crow. 
Undergraduate Study 
For undergraduate curriculum in electrical engineer-
ing leading to the degree Bachelor of Science, see 
College of Engineering, Curricula. 
Electrical engineers engage in research, development, 
design, application, management, and sales in elec-
trical and associated industries. They apply the 
theories, circuits, and materials of electrical engineer-
ing toward improvements in all of the range of elec-
trical devices, methods, and systems that render a 
service to mankind. 
The curriculum in electrical engineering has been de-
signed to enable the individual to develop his imagina-
tion and knowledge so that he can enter any of these 
fields according to his incentive, initiative, and talents. 
The department offers a cooperative education pro-
gram that combines classroom learning at the Universi-
ty with practical engineering experience in industry. 
Students in this five-year program complete the regular 
curriculum requirements for the Bachelor of Science 
degree and acquire six quarters of carefully planned 
and supervised work experience at one of the cooperat-
ing companies. The first contact with industry comes 
after the sophomore year. See College of Engineering, 
Cooperative Programs. 
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Transfer students with two years of applicable col-
lege credit including an adequate background in 
mathematics and physics can complete the require-
ments for the degree Bachelor of Science in two 
academic years. 
Graduate Study 
The department offers work for the degrees Master of 
Science, Master of Engineering, and Doctor of 
Philosophy with major in electrical engineering and 
minor work to students taking major work in other de-
partments. Minor work for electrical engineering 
majors is usually selected from a wide range of courses 
outside the Electrical Engineering Department. 
The department also participates in the in-
terdepartmental programs in Technology and Social 
Change, and Energy Systems Engineering. (See Index.] 
There is no foreign language requirement for the 
degrees Master of Science or Master of Engineering. 
The foreign language requirement for the degree Doctor 
of Philosophy consists of the completion, with grades 
of C or better, of one of the following foreign language 
sequences (or equivalent): 101, 102, 103 (French); 121, 
122, 123 (Russian); 131, 132 , 133 (German); 151, 152, 
153 (Spanish). 
The degree Master of Science requires a thesis and is 
recommended for students who intend to continue 
toward the Doctor of Philosophy degree or to undertake 
a career in research and development. The nonthesis 
Master of Engineering degree requires an independent 
study project. 
At present the major areas of course work and re-
search are atmospheric and astronomical sciences, 
coherent optics, communications, computer engineer-
ing, control systems, electric power, materials and 
plasmas, microwave engineering, antennas, and pro-
pagation. These broad areas may include other dis-
ciplines such as circuit theory, electronics, or high 
voltage techniques. 
The normal prerequisite to major graduate work in 
electrical engineering is the completion of under-
graduate work substantially equivalent to that required 
of engineering students at this university. Because of 
the diversification in the electrical engineering 
graduate program, however, it is possible for a student 
to qualify for graduate study in some of the areas 
enumerated above, even though his or her under-
graduate or prior graduate training has been in a dis-
cipline other than electrical engineering. Supporting 
work, if required, will depend on the student's back-
ground and area of research interest. A prospective stu-
dent from a discipline other than a curriculum in elec-
trical engineering is urged to submit, with the applica-
tion for admission, a statement of the proposed area of 
graduate study. 
Courses normally will be offered as stated in the 
course description. Where no specific time of offering 
is stated, the course may be offered during any quarter 
provided there is sufficient demand. 
Cooperative programs between Electrical Engineering 
and Biomedical Engineering are provided jointly under 
sponsorship of the College of Engineering and the 
College of Veterinary Medicine. Laboratory facilities 
are available in the Biomedical Engineering Building. 
See Biomedical Engineering for requirements. 
Open to graduate students for minor credit only: 308, 
309, 314, 317, 318, 320, 351, 352 , 374, 375, 376, 404, 
410, 411 , 412, 420, 421 , 424, 425, 427, 428, 431, 436, 
441, 442, 445 , 446, 451,460,466, 467,475. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. Current electrical engineering 
thought and practices presented by staff members and visiting lecturers. 
200. Seminar. Cr. as arranged. H. Seminar in electrical engineering for 
honors program students. 
205, 206. Electric Circuits I, II. 205: (3-0) Cr. 3. F.W. SSI; 206: (3-0) Cr. 
3. W.S. SSII. Prerequisite: 205: credit or classification in Math 223 or 233 
and Physics 223; 206: 205, credit or classification in Math 213 and Com S 
201. Circui t elements and models. Controlled sources, !Grchhofrs laws. 
Nodal and loop analysis. Network simplification techniques. Power and 
energy. RC, RL, and RLC transients. Circuits with operational amplifiers. 
Sinusoidal steady-state. Three-phase circuits. Simple resonant circuits. 
Mutual inductance. 
213. Introduction to Electromagnetic Fields I. (3-2) Cr. 4. F.S. Pre-
requisite: Phys 223, credit or classification in Math 321. Vector analysis, 
principles of electrostatic fields , energy and potential, capacitance, in-
troduction to magnetostatics, magnetic circuits, inductance. 
231. Electrical Instrumentation and Experimentation I. (1-2) Cr. 2. 
W.S. SSII. Prerequisite: Credit or classification in 205. Systems for 
measurement of electrical quantitier-voltage, current, power, time, im-
pedance. 
232. Electrical Instrumentation and Experimentation II. (1-2) Cr. 2. 
F.S. Prerequisite: 231 , credit or classification in 206 and Com S 201 . Ex-
periment design and evaluation; applications to electrical measurement 
problems. 
298, 398, 498. Cooperative Education. Required of all cooperative stu-
dents. Prerequisite: permission of department head. 298: Work periods for 
students with sophomore standing in a regularly established cooperative 
program. 398: Work periods for juniors. 498: Work periods for seniors. Stu-
dents must register for these courses prior to commencing each work 
period. 
300. Seminar. (1-0) Cr. R; S. Prerequisite: Junior classification. 
308, 309. Electric Circuits ill, IV. 308: (4-0) Cr. 4. F.W.; 309: (3-2) Cr. 4. 
W.S. Prerequisite: 308: 206, credit or classification in Math 322; 309: 308. 
Two-port networks. Fourier series. Fourier transforms and Laplace 
transforms in circuit analysis. Gain and phase functions. Poles and zeros. 
Introduction to tabulated filters. All pass networks and equalizers. Active 
filters. 
314. Introduction to Electromagnetic Fields II. (3-2), Cr. 4. F.W. Pre-
requisite: 213, credit or classification in Math 322. Magnetostatic energy 
and vector potential, Laplace's equation and application to static and quasi-
static problems, numerical solution of Laplace's equation, Faraday's Law, 
displacement current, Maxwell's equations, introduction to wave concepts 
and energy flow in transmission lines and electromagnetic waves. 
315. Television Fundamentals. (3-0) Cr. 3. W. Prerequisite: Sp 331 . 
Fundamentals of electronics. Radio and television broadcasting systems, 
standards and equipment, including the NTSC system. Cannot be used to 
meet graduation requirements for students in the College of Engineering. 
317. Electromagnetic Devices. (3-0) Cr. 3. W.S. Prerequisite: 206, 213. 
Magnetic circuit analysis. Iron-core transformers. Force and torque calcula-
tions. Modeling of electromechanical systems. 
318. Electromagnetic Device Laboratory. (0-2) Cr. 1. W.S. Prerequisite: 
credit or classification in 317. Experiments in electric and magnetic de-
vices; force and torque measurements; iron-core transformers. 
320. Introduction to Digital Systems. (Com S 320) (3-0) Cr. 3. S. Pre-
requisite: Phys 112 or 222. Digital representation of data, combinational 
logic design, physical characteristics of logical elements, basic sequential 
circuits, digital subsystems, digital systems for measurement, communica-
tion, and control. 
341, 342. DC and AC Circuits and Machines. (3-2) Cr. 4 each. 341: F.; 
342: W. Prerequisite: 341: Phys 223, Math 223 or 233; 342: 341. 341: In-
troduction to direct and alternating current circuit analysis. Basic circuit 
laws and network theorems. Three-phase circuits. Basic circuit measure-
ments. 342: Transformers. Introduction to OC machines, three-phase induc-
tion machines, synchronous machines, and single-phase machines. This se-
quence is designed primarily for students in engineering operations and 
construction engineering. The department recommends that credits in both 
the 341, 342 and the 441, 442, 451 sequences not be applied toward 
graduation. 
351. Electric Machinery. (3-0) Cr. 3. F.S. Prerequisite: 317. Introduction 
to machine concepts. D.C. machines. Induction machines. Small motors 
and control. Elementary synchronous machines. 
352. Electric Machinery Laboratory. (0-3) Cr. 1. F.S. Prerequisite: 
Credit or classification in 318 and 351. Experimentation with electric rotat-
ing machinery. 
374, 375, 376. Electronics Engineering. (3-3) Cr. 4 each. 374: F.S.; 375: 
F.W.; 376: W.S. Prerequisite: 374: 206, 231; 375: 374, credit or classifica-
tion in 232; 376: 375. 374~75: Introduction to transistor physical elec-
tronics. Linear, piecewise-linear and large-signal modeling of selected elec-
tronic devices. Analysis and design of electronic circuits. Biasing, 
amplification, distortion, power relations, diode applications. 376: The 
diode and active devices in switching applications. Analysis and design of 
pulse and digital circuits such as linear sweeps, multivibrators, logic ele-
ments. Negative resistance devices. The department recommends that 
credit in both the 374, 375, 376, and the 445, 446 sequences not be applied 
toward graduation. 
404. Introduction to Linear Control Systems. (3-0) Cr. 3. F. Pre-
requisite: 309 or 442 and Math 321. Introduction to the representation and 
analysis of linear control systems by means of transfer function and state 
equations. 
410. Introduction to Switching Theory. (Com S 410) (3-0) Cr. 3. F. Ax-
iomatic development of Boolean algebra. Combinational circuits using 
AND, OR, NOT and other logic elements, truth tables, maps, minimization 
techniques. Introduction to asynchronous sequential circuits, stable and 
unstable states, state diagrams, flow tables, simplification methods. 
411, 412. Principles of Computer Design. (Com S 411 , 412) 411: (3-2) 
Cr. 4; 412: (3-0) Cr. 3. W.S. Prerequisite: 411: Com S 201, 410, or 320; 412: 
411. 411: Elementary digital computer organization, implementation of 
arithmetic algorithms, implementation of control, micro-programming. 412: 
Random access memories, electromechanical memories, virtual memory or-
ganization, mini-computers, micro-computers, computer-aided design. 
420. Electromagnetic Waves. (3-3) Cr. 4. F. Prerequisite: 314. 
Transients, plane waves, energy flow, normal and oblique incidence, phase 
and group velocities, propagation between parallel planes, dispersion and 
the w-13 diagram, polarization, interference and diffraction, partial 
coherence, propagation in anisotropic media. 
421. Transmission Lines and Guided Waves. (3-3) Cr. 4. W. Pre-
requisite: 420. Properties and applications of transmission lines in power 
and communication systems, impedance matching, matrix representation, 
transmission-line resonators, filters and couplers, cavity resonators, 
waveguide components. 
424. Electronics Enginee.ring. (3-3) Cr. 4. F. W. Prerequisite: 308, 375. 
Analysis and application of electronic circuits. Amplifier comparisons, fre-
quency characteristics, feedback effects, oscillators. 
425. Llnear Integrated Circuits. (3-3) Cr. 4. F. S. Prerequisite: 424. 
Analysis and application of linear integrated circuits, including such topics 
as chip fabrication, monolithic differential and operational amplifiers, ac-
tive filters, switching regulators, data sheet specifications. 
426. Pulse and Digital Circuits. (3-3) Cr. 4. F. Prerequisite: 376. The 
diode and active devices in switching applications. Analysis and design of 
pulse and digital circuits such as linear sweeps, multivibrators, logic ele-
ments. 
427. Introduction to Communication Systems Analysis. (3-0) Cr. 3. W. 
Prerequisite: Math 322. Spectral analysis using Fourier series and Fourier 
transforms. Network impulse response and filtering. Transmission band-
width requirements. Random signals and noise. Amplitude modulation 
systems and frequency-division multiplexing. 
428. Electrical Properties of Materials. (4-0) Cr. 4. S. Prerequisite: Phys 
325. Electrical properties of metals, semiconductors, insulators, and 
magnetic materials as utilized in device applications such as lasers and in-
tegrated circuits. 
431 . Electrical Energy Sources. (3-0) Cr. 3. W. Prerequisite: 308 or 341 , 
and Phys 325. Specialized and unconventional sources of electrical energy 
such as: photovoltaic generators (solar cells). thermionic converters, and 
magneto-hydrodynamic generators. Other energy conversion schemes. 
436. Digital Integrated Circuits. (3-3) Cr. 4. F. S. Prerequisite: 320, 376. 
Analysis and application of digital integrated circuits. Analysis and com-
parison of several logic families and their applications to the design of 
counters, computers, and analog-to-digital converters. 
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441, 442. Introduction to Circuits and Instruments. (3-2) Cr. 4 each 
441: F.W.; 442: W.S. Prerequisite: 441, Phys 222, credit or classification in 
Math 213; 442: 441. 441: Transient and steady state behavior of circuits. 
Use of the Laplace transform, the phasor transform, and the transfer func-
tion in circuit analysis. Basic instruments. 442: Frequency response, bridge 
circuits, magnetically coupled circuits, transformers, three-phase circuits, 
periodic driving functions . The department recommends that credit in both 
the 341, 342 and the 441, 442, 451 sequences not be applied toward 
graduation. 
445, 446. Electronic Circuits, Instruments, and Systems. 445: (3-3) Cr. 
4. W.S.; 446: (3-2) Cr. 4. S. Prerequisite: 445: 342 or 441; 446: 445. 445: In-
troduction to electronic circuit analysis; diode and triode circuits; 
transistor circuits. 446: Digital systems and instrumentation. The depart-
ment recommends that credit in both the 374, 375, 376 and the 445, 446 se-
quences not be applied toward graduation. 
449. Electrical Theory and Applications. (3-3) Cr. 4. F. W. Pre-
requisite: Phys 223. Single- and three-phase circuit analysis. Motor fun-
damentals, controls , and applications. Illumination. Residential, com-
mercial, and industrial electrical systems. 
451. Introduction to Electric Machinery. (3-2) Cr. 4. F.S. Prerequisite: 
442. Power transformers. Basic principles of operation, design, and control 
of OC machines, induction machines, synchronous machines, and single-
phase machines. 
460. Energy Systems. (4-0) Cr. 4. F. Prerequisite: Phys 223 and senior 
classification. Energy resources, supply and demand of the U. S. and 
world, energy flow and efficiency, energy transport, electric energy 
systems, organization, structure, operation, economics of electrical genera-
tion, environmental impact of energy systems. 
466, 467. Power-System Analysis. 466: (4-0) Cr. 4. W.; 467: (3-3) Cr. 4. 
S. Prerequisite: 466, credit or classification in 351; 467: 466. Power 
transmission lines, network analysis, load flow, system faults and fault 
calculations, stability, economic operation. 
475. Introduction to Analog Simulation and Computation. (Com S 
475) (1-3) Cr. 2. F.W.S. Prerequisite: Math 213. Basic concepts of analog 
simulation and computation with applications to feedback systems. 
490. Independent Study. Cr. as arr. Prerequisite: Senior classification in 
E E. Investigation of an approved topic commensurate with the student's 
prerequisites, interest, and ability. 
H. Honors 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501. Random Process Theory. (3-0) Cr. 3. F. Prerequisite: 404. Elements 
of probability. Mathematical description of a random process. Autocorrela-
tion and spectral density functions. Response of linear systems to random 
inputs. Applications in control and communication systems. 
505, 506. Analysis and Design of Llnear Control Systems. (3-0) Cr. 3 
each. 505: F. W.; 506: S. Prerequisite: 505: 404, Com S 201 ; 506: 505, credit 
or classification in 475. Definition and application of root-locus, Bode, Ny-
quist, and Nichols plots; stability of feedback systems; compensation to 
meet time and frequency domain performance criteria; applications of 
digital and analog computers in solving control systems problems; practical 
design problems. 
507, 508, 509. Semiconductor Device Theory and Technology. (3-0) 
Cr. 3 each. Yr. Pre~uisite: 507: 375, Phys 325; 508: 507; 509: 508. 507: 
Review of semiconductor physics including transport properties. Extensive 
theory and basic technology of p-n junction diode devices including tunnel 
and IMPATT diodes. 508: Theory of bipolar transistors and other multi-
junction devices. Introduction to surface state phenomenon. 509: Theory of 
selected surface effect, optoelectronic, and bulk effect devices. The concept 
and basic technology of integrated devices. 
518, 519, 520. Electric and Magnetic Properties of Materials. (3-0) Cr. 
3 each. Yr. Prerequisite: 518: Phys 325; 519: 518, Phys 513 or Met 512; 520: 
519. 518: Crystal structure and symmetry, aniostropy, the 
phenomenological treatment of the physical properties of materials. 519: 
Band theory of solids. Conduction phenomena in metals, semi-conductors, 
and insulators. Junction phenomena. 5ZO: Microscopic properties based 
upon quantum mechanics and statistical mechanics. Crystallography. 
Metals and transport phenomena. Magnetism and coupled-wave 
phenomena. 
525. Gaseous and Plasma Electronics. (3-0) Cr. 3. Offered as arr. Pre-
requisite: 314, Phys 325. Ionization processes; behavior of charged particles 
in fields; mobility; self-sustained processes; breakdown; glows; arcs and 
coronas; microwave breakdown; plasma oscillations; plasma interaction 
with electromagnetic waves; applications. 
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527. Communication Systems Analysis and Design. (3-3) Cr. 4. S. 
Prerequisite: 427. Angle modulation systems. Sampling theorem and prac-
tical sampling. Pulse modulation systems including pulse-code modula-
tion. Time-division multiplexing. Information measure and channel capaci-
ty. Digital data systems. Design and comparison of systems. 
528. Data Transmission. (3-0) Cr. 3. S. Prerequisite: Math 322. Prin-
ciples of modern data communications. Optimum spectral shaping of data 
signals to achieve minimum error rate in the presence of noise. Theoretical 
error rates for various modulation methods. Commonly encountered 
transmission impairments and their effects. Characteristics of various 
systems are compared theoretically and practically. 
531. Networks and Linear Graphs. (3-0) Cr. 3. F. Alt. Yr. as arr. Pre-
requisite: 309. Analysis of networks by means of linear graph theory and 
matrix algebra. Network parameter matrices and their properties. 
532. Synthesis of Electric Networks. (3-0) Cr. 3. Alt. Yr. as arr. Pre-
requisite: 308. Necessary and sufficient conditions and synthesis methods 
for realization of passive driving point functions. 
533. Synthesis of Electric Networks. (3-0) Cr. 3. Alt. Yr. as arr. Pre-
requisite: 532. Approximations useful in network synthesis, synthesis of 
passive two-port networks. 
534. Synthesis of Electric Networks. (3-0) Cr. 3. Alt. Yr. as arr. Pre-
requisite: 532. Properties of networks containing active elements and 
methods for synthesis of such networks. 
539. Matrix Network Analysis. (3-0) Cr. 3. F. Prerequisite: 308. Matrix 
analysis of networks, port and terminal descriptions, linear vector space 
formulation and applications. 
540. Advanced Electric Machinery. (3-3) Cr. 4. W. Prerequisite: 351 
and 352. Analysis of machine transients. Stability and control of 
multiphase and single-phase machines. 
541A, 5418. Advanced Symmetrical Components. (3-0) Cr. 3 each. 
Prerequisite: 541A: 467; 541B: 541A. 541A: Power system parameters. 
Computation of phase and sequence impedances for lines, machines, and 
transformers. 541B: Symmetrical components applications. Changes in 
symmetry, simultaneous faults, two-component method, and computer 
solutions of faulted networks. 
542. Power System Protection. (3-0) Cr. 3. Alt. Yr. as arr. Prerequisite: 
541A. Elements of protective systems, relays and relaying schemes, circuit 
interrupting devices, fault protection of radial feeders, complex loci in Z 
and Y planes, relays as comparators, impedance at the relay, relay re-
liability. 
543. Computer Solutions for Power Systems. (3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 404, 467. The study of algorithms adaptable to digital com-
puters for load flow, fault, and stability problems. 
544. Distribution Engineering. (3-0) Cr. 3. Alt. Yr. as arr. Prerequisite: 
467. Distribution components, design criteria, protective device coordina-
tion, secondary networks, voltage control. 
546. Economic Operation of Power Systems. (3-0) Cr. 3. Alt. Yr. as arr. 
Prerequisite: 467. Operation of systems on a minimal cost basis, theory of 
incremental loading, system losses, methods of computation. 
547. High Voltage DC Transmission. (3-0) Cr. 3. Alt. Yr. as arr. Pre-
requisite: 352, 404, 467. Economics, converter operation and design, con-
trols and protection, harmonics and filters. 
550. Advanced Electromagnetic Field Theory. (3-0) Cr. 3. F. Pre-
requisite: 314. Maxwell's equations applied to conducting, dielectric and 
magnetic materials, boundary conditions, macroscopic and microscopic 
fields, general solutions of potential problems, energy-force relations. 
551. Advanced Electromagnetic Field Theory. (3-0) Cr. 3. W. Pre-
requisite: 550. Theorems and concepts in electro-magnetic theory; scatter-
ing, radiation, and guided waves in plane, cylindrical and spherical 
geometries. 
552. Advanced Electromagnetic Field Theory. (3-0) Cr. 3. S. Pre-
requisite: 551. Perturbational and variational teclmiques, periodic struc-
tures, propagation in anisotropic media. 
553. Modern Engineering Optics. (3-0) Cr. 3 each time elected. Pre-
requisite: Phys 222. Each time offered, primary emphasis will be on one of 
the following topics: 
A. Stimulated emission amplification-masers and lasers. 
B. Optical communication systems and devices. 
C. Optical holography. 
D. Fourier optics. 
E. Optical computers. 
554. Microwave Engineering. (3-3) Cr. 4. S. Prerequisite: 421. 
Microwave devices and circuits including cascaded transformers and 
couplers, microwave filters , microwave tubes, microwave semiconductor 
devices, ferrimagnetic devices. 
555A, 5558. Physical Processes and Waves in Plasma. (3-0) Cr. 3 
each. Prerequisite: 555A: 550 or 525; 555B: 420, 555A. 555A: Physical pro-
cesses in plasmas, collision theory and Oebye shielding, Liouville theorem 
and the Boltzman equation, particle ballistics in a plasma, plasma 
diagnostics, plasma oscillations. 555B: Wave propagation in plasmas, 
theory of wave propagation in a gaseous plasma as well as in the earth's 
ionospheric and magnetospheric plasmas, instabilities in plasmas, electron 
beam - plasma interactions. 
556. Antenna Engineering. (3-3) Cr. 4. S. Prerequisite: 420. 
Transmission of electrical energy via antennas in free space and in the 
presence of terrestrial surfaces. Radiation from simple and extended 
sources and arrays, antenna theorems, analysis and design, scattering con-
cepts, receiving antenna considerations, modern antenna systems. 
557. Fundamentals of Radio Wave Propagation. (3-0) Cr. 3. W. Pre-
requisite: 420. Transmission loss, free-space propagation, propagation over 
plane and spherical surfaces, propagation at low frequencies, microwave 
and millimeter wave propagation, laser beam propagation. 
558A, 558B. Radio Astronomy. (3-0) Cr. 3 each. Prerequisite: 558A: 
Phys 223 and 325; 558B: Credit or classification in 420 or Phys 365. 558A: 
Radio astronomy sources; continuum emission mechanism of radio 
sources; spectral radio lines; observed characteristics of the sun, galaxy, 
quasars, and other radio sources. 558B: Radio astronomy measurements; 
fundamentals of radio astronomy, radio telescope antennas, interferometer 
theory, wave polarization, radiometers. 
560, 561, 562. Systems Engineering Analysis. (3-0) Cr. 3 each. Alt. Yr. 
as arr. Prerequisite: 560: Credit or classification in Math 410 or Math 415; 
561: 560; 562: 561. Applications of selected topics in abstract algebra, 
theory of measure and integration, functional analysis, ordinary differential 
equations, optimization methods, and random processes in the areas of 
control and communication theory. 
565. Information Theory I. (3-0) Cr. 3. Alt. Yr. as arr. Prerequisite: 427. 
Recommended corequisite: Stat 541. Application of probability to com-
munication systems. Information content and redundancy of discrete 
sources. Noiseless coding and Shannon's noiseless coding theorem. In-
formation measures for noisy channels. Shannon's fundamental theorem 
and error-correcting codes. Capacity of a continuous channel with additive 
noise. 
566. Information Theory II. (3-0) Cr. 3. Alt. Yr. as arr. Prerequisite: 
565. Variations of noiseless coding. Digital sequences having optimal cor-
relation functions , with application to radar. Shift registers and pseudoran-
dom sequences. Group codes for error detection and correction. Theory 
and implementation of cyclic error-correcting codes. Logic for correction of 
burst errors with recurrent codes. 
567. Information Theory m. (3-0) Cr. 3. Alt. Yr. as arr. Prerequisite: 
565. Statistical decision theory and application to digital communication 
systems. Optimal detection of signals in noise. Parameter estimation. 
576. Sampled-Data Control System Analysis. (3-0) Cr. 3, offered as arr. 
Prerequisite: 505. Operational and state-space methods applied to the 
analysis and synthesis of sampled-data control systems. 
577, 578, 579. Modern Control Systems. (3-0) Cr. 3 each. 577: F; 578: 
W; 579: S. Prerequisite: 557: 404; 578: 577; 579: 577. State space methods 
applied to the analysis and synthesis of linear continuous-time and dis-
crete-time systems. Controllability and observability. Graphical and 
asymptotic methods in the analysis of nonlinear systems. Describing func-
tion. Lyapunov stability and absolute stability. Optimal control. Variational 
approach to optimal control. Pontryagin's principle. Hamilton-Jacobi equa-
tion. Dynamic programming. 
582. Switching Theory. (Com S 582) (3-0) Cr. 3. F. Prerequisite: 410. 
Review of combinational circuits. Sequential circuits, Mealy and Moore 
model. synchronous and asynchronous behavior, complete and incomplete 
machines, state minimization and state assignment procedures. 
584, 585. Digital System Organization. (Com S 584, 585) (3-0) Cr. 3 
each. 584: F; 585: W. Prerequisite: 584: 411; 585: 584. Influence of process-
ing requirements on digital system structure; data flow paths in digital 
systems; data formats; channel organization; memory hierarchies; time 
sharing; interrupts and priorities; system optimization; special, standard 
and minicomputer organizations; system representation in Iverson 
Language. 
586. Digital System Design. (Com S 586) (3-0) Cr. 3. S. Prerequisite: 412 
or 585. Hardware systems simulation; advanced topics in design of 
arithmetic, logic, and control units; hardware system optimization; 
hardware-software trade-offs; analysis of microprocessors, programmed 
logic arrays, fault-tolerant systems, and failure detection. 
589. Experimental Architectures for Digital Systems. (Com S 589) 
(3-0) Cr. 3. S. Prerequisite: 412. Innovations in the structure and organiza-
tion of computing systems. Trade-offs in alternative implementations of 
system features. 
590. Special Topics. Cr. 1 to 5 each time elected. Formulation and solu-
tion of theoretical or practical problems in electrical engineering. When of-
fered with a letter suffix, the following letters are reserved for the topics 
listed: 
A. Electromagnetic theory. 
B. Control systems. 
C. Communications systems. 
D. Circuit theory. 
E. Computer systems. 
F. Power system engineering. 
G. Electrical materials. 
H. Electronic devices and systems. 
599. Independent Study. Cr. var. Prerequisite: Graduate classification. 
Independent study projects for nonthesis master's degree candidates. 
Courses for Graduate Students, major or minor 
601, 602. Filtering and Estimation Theory. (3-0) Cr. 3 each. Alt. Yrs. as 
arr. Prerequisite: 601: 501 ; 602: 601. State-space formulation of random 
processes. Discrete Kalman filtering, smoothing, and prediction. Con-
tinuous filtering theory of Kalman and Wiener. Applications in control 
systems. Nonlinear filtering. Selected advanced topics in estimation and 
random process theory. 
618. Advanced Topics in Electrical Materials. (3-0) Cr. 3 each time 
elected. Prerequisite: 520. 
A. Superconductivity. 
B. Stimulated emission amplification. 
C. Coupled wave phenomena. 
D. Static and dynamic domain phenomena. 
636, 637. Llnear Active Network Theory. (3-0) Cr. 3 each. Alt. Yr. as 
arr. Prerequisite: 636: 539; 637: 636. The foundations of the theory of linear 
active networks in the time- and frequency-domains. Active two-port 
networks. The scattering parameters of networks, broadband matching, and 
linear parametric networks. 
641 . High-Voltage Engineering. (3-0) Cr. 3. Alt. Yr. as arr. Prerequisite: 
467, 525. Need for high voltage, high fields, ionization, AC and DC corona, 
voltage transients, lightning and protection, insulator flashover, insulation 
coordination, circuit interruption, radio interference. 
644, 645, 646. Interconnected Power System Dynamics. (3-0) Cr. 3 
each. Alt. Yr. as arr. Prerequisite: 644: 467, 505; 645: 644; 646: 645. 
Dynamic performance of interconnected power systems with emphasis on 
stability. Dynamic equation of a synchronous machine and its response to 
perturbations. Control equipment in a power system including voltage 
regulators, governors and load-frequency controls. Representation of 
system components including the machine, the controls, and the loads dur-
ing transients. Power system stability and the solution of the dynamic 
equations for large and small impacts using modem methods of analysis. 
647. Specializ.ed Electric Energy Sources. (3-0) Cr. 3 each time elected. 
Alt. Yr. as arr. Prerequisite: 431 or 314, 375. Study of specialized sources 
which convert various sources of energy into electric energy. Each time of-
fered one of the following direct energy schemes will be discussed: 
A. Photovoltaic generators [solar cells). 
B. Thermionic converters. 
C. Magnetohydrodynamic generators. 
D. Other schemes. 
651. Advanced Topics in Applied Electromagnetic Theory. (3-0} Cr. 3 
each time elected. Prerequisite: Permission of instructor. Topics available 
include numerical solutions of electromagnetic problems, advanced theory 
of propagation in plasmas, advanced antenna engineering, advanced 
microwave engineering, radio astronomy observations laboratory, holo-
graphy, coherent optics, microwave measurements and instrumentation. 
678, 679. Nonlinear Systems. (3-0) Cr. 3 each. 678: Alt. Yr. as arr.; 679: 
as arr. Prerequisite: 678: 578; 679: 678. Lyapunov stability, Lagrange 
stability, absolute stability, and bounded input-bounded output stability. 
The Popov criterion, the circle criterion. Estimates of trajectory behavior. 
Stability of large-scale systems. 
684. Advanced Switching Theory. (Com S 684} (3-0) Cr. 3. Offered as 
arr. Prerequisite: 582. Advanced topics in switching theory. 
685. Advanced Topics in Digital Systems. [Com S 685) (3-0) Cr. 3 each 
time elected. AJt. S. Prerequisite: 586. Advanced topics in computing 
systems, human interfaces, control systems. 
692, 693. Optimal Control. (3-0) Cr. 3 each. Alt. Yr. as arr. Prerequisite: 
692: 579; 693: 692. The optimal control problem. Variational approach. 
Pontryagin's principle, Hamilton-Jacobi equation. Dynamic programming. 
Time-optimal, minimum fuel, minimum energy control systems. The 
regulator problem. Structures and properties of optimal systems. Optimiza-
tion by direct methods. 
699. Research. 
ELErvIBNf ARY EDUCATION 179 
Elementary Education 
Jess R. Beard, Head of Department 
Professors::tvierkley. 
Associate Professors: Gilbert, Henney. 
Assistant Professors: Breiter, :tviortenson, Shirley. 
Instructors: Bajuniemi, Gray, Hodges, :tviurphy, Remele, 
Sampson. 
Undergmduate Study 
For the undergraduate curriculum in education, ma-
jor in elementary education, leading to the degree 
Bachelor of Science, see Education, Curriculum. 
The curriculum in elementary education is planned 
for persons who want to teach at the elementary school 
level. Students who enroll in elementary education 
must make application to and be accepted by the 
teacher education committee in elementary education 
and the Academic Standards Committee, C.Ollege of 
Education, prior to classifying in advanced elementary 
education courses. For admission and certification re-
quirements, see College of Education. 
Graduate Study 
Graduate programs with a specializ.ation in elemen-
tary education or learning disabilities are administered 
through the Department of Professional Studies. See 
Professional Studies. 
Open to graduate students for minor credit only: 450, 
451, 452,455,456, 460. 
Courses Primarily for Undergraduate Students 
100. Freshman Orientation. Cr. R; F.W.S. Opportunities in elementary 
education, program planning, and personal development. Required of all 
freshmen majoring in elementary education. 
200. Sophomore Orientation. Cr. R; F.W.S. Opportunities in elementary 
education, program planning, and personal development. Required of all 
sophomores majoring in elementary education. 
204. The School in American Life. (Sec Ed 204) See Secondary Educa-
tion. 
226. Development and Guidance in Later Childhood. (C D 226} See 
Child Development. 
240. Literature for Children. [CD 240) See Child Development. 
290. Independent Study. Cr. 1 to 3. Prerequisite: Permission of head of 
department and sophomore classification. 
300. Transfer Orientation. Cr. R; F.W.S. Opportunities in elementary 
education, program planning, and personal development. Required of all 
transfer students majoring in elementary education. 
301. Instructional Media. (Sec Ed 301) See Secondary Education. 
344A. 3448. Principles of Teaching in the Elementary School. 
344A:(2-0) 2 Cr. 344B: (0-2) 1 Cr. F.W.S.SS. Prerequisite: 344A: 204, Psych 
333; 344B: Concurrent registration in 344A. Current trends and issues in 
the elementary school. Admission to the teacher education program must 
be completed during the quarter. 
375. The Teaching of Reading. (5-2) Cr. 6. F.W.S.SS. Prerequisite: 344. 
Approaches to developmental teaching of reading in elementary schools: 
emphasis on techniques, materials, skills, literature, innovations, issues, 
evaluation procedures, and reading in the content areas. 
442. Guidance of Children. (CD 442) See Child Development. 
445. Elementary Education Methods I. (6-0) Cr. 6 F.W.S.SS. Pre-
requisite: 344A. Teaching social studies/language arts strategies, and the 
use of children's literature. Emphasis on involvement and/or field ex-
periences. 
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446. Elementary Education Methods II. (4-0) Cr. 4. F.W.S.SS. Pre-
requisite: 344, Math 191. Procedures for teaching mathematics and science 
to children. Discovery approach, innovative programs, and practical field 
experiences. 
447. Teaching in the Kindergarten. (3-0) Cr. 3. F.W.SS. Prerequisite: 
344A. Emphasis on growth and development, readiness fo r learning, 
planned curriculum experiences, and observation. 
450. Teaching the Disadvantaged Learner. (3-0) Cr. 3 F.S.SSI. Pre-
requisite: 344A. Characteristics of the d isadvantaged children and techni-
ques for assessing and teaching these children. 
451. The School and the Disadvantaged Leamer. (2-2) Cr. 3. W.SSI. 
Prerequisite: 450. Application of the knowledge of the learning charac-
teristics of the disadvantaged to classroom situations. 
452. Field Experience and Practicum with Disadvantaged. (1-27) Cr. 3 
to 9. F.W.S.SSI. Prerequisi te: 450. Permission of instructor. Individual 
study. May include study tours, working with communi ty agencies, or 
teaching in schools of deprived areas. 
455. Teaching the Disabled Learner. (3-0) Cr. 3. F.W.S.SS. Prerequisi te: 
375. Emphasis on recognition of characteristics, classroom screening 
techniques for identification, referral procedures , teaching techniques, and 
materials. 
456. Teaching the Child with Behavior Disorders. (3-0) Cr. 3. 
F.W.S.SS. Prerequisite: 344A. Classroom screening techniques for iden-
tification, referral procedures, and classroom practices and procedures. 
458. Field Experience and Practicum with Disabled Learners. (1-14) 
Cr. 8 . F.W. Prerequisi te: 455. Reserva tion required. Experiences will in-
cl ude observing, assessing, and teaching disabled learners on an individual 
basis in a state-approved program. 
460. Analyzing Learning Problems in the Classroom. (2-4) Cr. 4. F.W. 
Prerequisite: 455. Reservation required. Analyzing learning problems in 
various areas of the curriculum through observation, analys is of task pre-
sentation and response, informal evaluations, and standardized tests de-
signed for teacher use. 
467C. Student Teaching in the Primary Grades. (0-24) Cr. 8. F.W.S. 
Prerequisite: 375, 445, 446, cumulative grade-point average of 2.3. Reserva-
tion requi red. Experience in teachi ng in the primary grades. 
4670. Student Teaching in the Intermediate Grades. (0-24) Cr. 8. 
F.W.S. Prerequisite: 375, 445. 446, cumulative grade-point average of 2.3. 
Reservation requi red. Experience in teaching in the intermediate grades. 
468. Supervised Practicum in Teaching. (0-20) Cr. 8 F.W.S. Pre-
requisite: Permission of instructor. 204, Psych 333. Observation and in-
volvement wi th children in a supervised elementary classroom while 
engaged in other elementary methods courses. 
490. Independent Study. Cr. 1 to 5. Prerequisite: Junior classification, 
permission of head of department. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
520A, 5208. Teaching Strategies and Elementary School Organiza-
tion. (3-0) Cr. 3. 520A: S; 5208: W. SS. Prerequisite: 15 credits in education 
and psychology. 5208: 455 or 540. 520A: Hohl. 5208: Merkley. 520A: 
Individualized instruction. Analysis of current trends and practices fo r 
individualizing instruction. 5208: Learning disabilities. Analysis of 
techniques and materials for remedying specific learning disabilities. 
522. Principles of Corrective Reading. (3-0) Cr. 3. W.SS. Henney. 
Prerequisite: 375. Identification, ana lysis, and correction of reading 
problems within the elementary program. 
523. Principles of Corrective Mathematics. (3-0) Cr. 3. F.SS. Pre-
requisite: 446. Identi fica tion, analysis , and correction of mathematics 
problems within the elementary program. 
540. The Child With Learning Disabilities. (3-0) Cr. 3. F.SS. Pre-
requisi te: Twelve credits in behavioral sciences. Merkley. Emphasis on the 
neurological bases for malfunction of the learning process; the etiology, 
behavioral characteristics, and identification of specific learning dis-
abilit ies. 
590. Advanced Topics. Cr. 1-5. Prerequisite: Fifteen credi ts in educa-
tion. 
591 . Supervised Field Experience. (0-3 to 9) Cr. 1-6. F.W.S. Pre-
requisite: Fifteen credits graduate work in special area. Supervised on-the-
job fie ld experience in special areas. 
593. Workshops. Cr. 1-5. SS. Prerequi si te: Fifteen credits in education. 
Courses for Graduate Students, major or minor. 
615. Seminar. (1-3-0) Cr. 1-3. F.W.S. 
699. Research. Cr. arr. Prerequi site: Fifteen credits in education. 
Energy Systems 
Engineering 
P. M. Anderson, Chairman of Advisory Committee 
Advisory Committee: L. E. Burkhart, H. A. Cowles, R. 
C. Fellinger, L. F. Greimann, K. G. McConnell , T. D. 
McGee, D. I. McKeown, D. T. Peterson, A.G. Potter, A. 
F. Rohach, L. H. Soderholm, L. N. Wilson. 
Minor graduate work is offered in energy systems 
engineering under a cooperative arrangement with 
various departments including Aerospace Engineering, 
Agricultural Engineering, Architecture, Ceramic 
Engineering, Chemical Engineering and Nuclear 
Engineering, Civil Engineering, Electrical Engineering, 
Engineering Science and Mechanics, Industrial 
Engineering, Mechanical Engineering, and Metallurgy. 
Staff and facilities exist in several departments to as-
sist the engineer with interest in bulk power or energy 
systems to pursue either advanced academic training or 
research. The departments named above are involved 
with energy systems and all offer graduate study and 
research opportunities. These include: fossil and 
nuclear power plants; transmission systems; power 
system analysis and control; utility rate structure, 
depreciation and valuation; engineering economics; 
energy supply and transport; environmental impact of 
energy systems; materials utilization and processing; 
energy resources, conservation, conversion and utiliza-
tion; and other energy related topics. 
The normal prerequisite to minor graduate work in 
energy systems engineering is the completion of under-
graduate work substantially equivalent to that required 
for engineering students at this University. Because of 
the diversity in energy systems engineering it is possi-
ble for students to qualify for graduate study in some of 
the above areas even though their undergraduate or 
prior graduate training has been in a discipline other 
than engineering. 
Students minoring in energy systems engineering 
will select a block of courses from an approved list. 
Usually a block of 12 hours will be required as a minor 
for the masters degree and 18 hours as a minor for the 
doctoral degree. The approved list of courses is avail-
able from the chairman of the advisory committee. A 
member of the Energy Systems Engineering Advisory 
Committee will serve on the student's advisory com-
mittee to assist in defining a suitable minor program. 
Engineering Journalism 
Administered by the Department of Industrial 
Engineering in cooperation with the Department of 
Journalism and Mass Communication. 
A program in engineering journalism has been de-
signed in the engineering operations curriculwn for 
ENGINEERING SCIENCE AND :MECHANICS 181 
students who desire a knowledge of the fundamentals 
of management, engineering, science, communications, 
and human behavior, and who do not wish to pursue 
the more specialized engineering curricula. Graduates 
of this program should find interesting opportunities in 
a number of administrative areas in industry such as 
technical information, industrial communications, 
public relations, engineering sales, procurement, and 
production. 
The program is administered in the Department of 
Industrial Engineering and leads to the degree Bachelor 
of Science with major in engineering operations. Addi-
tional information concerning the journalism courses 
and requirements may be obtained from the head of the 
Department of Journalism. 
Required courses in the engineering journalism pro-
gram include all the required courses in the engineer-
ing operations curriculum except as noted below. 
The following number of credits in journalism must 
be included for the engineering journalism program: 
101. Introduction to 
Mass Communication . . . . . . 2 credits 
201, 202, 203. Basic Reporting, 
Writing, Editing . . . . . . . . . . . 11 credits 
300-level courses ............. 12-14 credits minimum 
400-level courses . . . . . . . . . . . . . 9 credits minimum 
490J. Special Problems in 
Communications . . . . . . . . . . 3 credits 
Total 37 credits minimum 
A 400-level journalism course, preferably 430, may 
be substituted for I Ad 375, and a 300-level course, pre-
ferably 360, for Engl 414. Two courses selected from 
425, 431, 440, 462, and 464 may be taken as 
sociohumanistic electives, and four other 300- and 
400-level courses as management-business electives. 
The minimum number of credits required for gradua-
tion in the engineering journalism program is 190. 
Engineering Science 
and Mechanics 
Harry J. Weiss, Head of Department 
Professors: Davis, Gilkey, Murphy, Nariboli, Ohlsen 
(Emeritus), Riley, Young. 
Associate Professors: Barcus, Burger, Graham, Greer, 
McConnell, Petersen, Rogge, Schmerr, Smith, Sun, 
Tsai. 
Assistant Professors: Holger, Munson. 
Undergraduate Study 
The courses in mechanics are intermediate between 
those in physics and mathematics and the professional 
and design courses of the several engineering curricula. 
In the work of this department the student is expected 
to acquire an understanding of the principles underly-
ing the technique of analysis and a knowledge of those 
properties of materials which influence the manner 
and extent of their use for engineering purposes. Stu-
dents are expected to gain some insight into the back-
ground of purchase and design specifications. Physical 
properties of engineering materials are studied in the 
classroom and are evaluated in the laboratory. General 
laws, such as those of Newton, are given mathematical 
expression and are made suitable for use in the solu-
tion of specific problems in machine and structural de-
sign, and in the flow and measurement of fluids. 
Graduate Study 
The department offers work for the degrees Master of 
Science, Master of Engineering, and Doctor of 
Philosophy with major in engineering mechanics, and 
minor work to students taking major work in other de-
partments. 
The Master of Science degree requires a thesis and a 
minimum of 12 research credits. It has strong research 
emphasis and is recommended for students who an-
ticipate entering a doctoral program later. At least 45 
hours of acceptable graduate work are required for the 
degree. 
The Master of Engineering degree does not require 
either research credits or a thesis. However, at least 
three credits of acceptable creative endeavor and at 
least 39 credits of acceptable graduate course work are 
required. A minimum of 45 credits of acceptable 
graduate work is required for the degree. This program 
is intended to give students additional instruction at 
the graduate level to better qualify them for advanced 
professional engineering work. By careful selection of 
electives and perhaps additional courses during the 
senior undergraduate year, students should be able to 
qualify for the Master of Engineering degree with an 
additional year of full-time study after receiving their 
baccalaureate degree in one of the several engineering 
curricula. 
Credits for creative endeavor will be obtained by 
registering for EM 599. The achievement will be de-
termined by means of a written report and an oral pre-
sentation to the student's graduate committee. 
There is no foreign language requirement for either 
the master's degree or the Doctor of Philosophy degree. 
The normal prerequisite to major graduate work is 
the completion of a curriculum substantially equivalent 
to that required of undergraduate students in engineer-
ing at this university. However, because of the diversity 
of interests in graduate work in engineering mechanics, 
it is possible for a student to qualify for graduate study 
even though undergraduate or prior graduate training 
has been in a discipline other than engineering-e.g., 
physics or mathematics. 
Cooperative programs between Engineering 
Mechanics and Biomedical Engineering are provided 
jointly under the sponsorship of the Colleges of 
Engineering and Veterinary Medicine. Laboratory 
facilities are available in both the Biomedical Engineer-
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ing Building and the Laboratory of Mechanics. See 
Biomedical Engineering for requirements. The depart-
ment participates in the interdepartmental minor pro-
gram in Energy Systems Engineering. (See Index.) 
Courses open to graduate students for minor graduate 
credit only: 301, 302, 324, 325, 326, 327, 337, 345, 346, 
354, 378,41 7,420, 444,484. 
Courses Primarily for Undergraduate Students 
274. Statics of Engineering. {3-0) Cr. 3. F.W.S.SS. Prerequisite: Math 
122 or 132; credit or classification in Phys 111 or 221. Vector and scalar 
treatment of coplanar and noncoplanar force systems. Resultants, 
equilibrium, friction, centroids, moments and products of inertia of areas, 
Mohr's circle. 
301, 302. Mechanics I and II. {3-0) Cr. 3 each. 301: F.W.S.SSI.; 302: 
F.W.S.SS. Prerequisite: 301 : Phys 221, Math 122 or 132. 302: 301. 301: 
Newton's Laws, units, equilibrium of rigid and deformable bodies, stress. 
Kinematics of particles and rigid bodies. 302: Deformation and strain in 
solids and fluids , rigid body dynamics, constitutive equations for solids 
and Newtonian fluids. Applications to tension, torsion, and flexure of solid 
bars. For students desiring a tenninal two-quarter sequence in mechanics. 
E M 301 and 302 should not be used for credit toward graduation for stu-
dents who have completed EM 325 or EM 345 or their equivalent. 
324. Strength of Materials. (5-0) Cr. 5. F.S. Prerequisite: 274. Plane 
stress, plane strain, stress-strain relationships, and elements of material 
behavior. Elements of stress and deformation analysis applied to members 
subject to centric, torsional, flexural, and combined loadings. Elementary 
considerations of theories of failure, buckling, repeated and impact loads. 
The department recommends that credit in both 324 and 325 not be ap-
plied toward graduation. 
325. Mechanics of Materials I. (3-0) Cr. 3. F.W.S.SSJ. Prerequisite: 274. 
Plane stress, plane strain, stress-strain relationships, and elements of 
material behavior. Elements of stress and deformation analysis applied to 
members subjected to centric, flexural , and torsional loads. The department 
recommends that credit for both 324 and 325 not be applied toward 
graduation. 
326. Mechanics of Materials II. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 325. 
Continuation of 325. Advanced topics on stress and deformation analysis 
of members subjected to torsional, flexural , and combined loading_, EJemen-
tary considerations of theories of failure, buckling, repeated and impact 
loads. 
*327. Materials Laboratory. {0-3) Cr. 1. F.W.S.SSJ. Prerequisite: 325 or 
credit or classification in 302 or 324. Experimental determination of 
mechanical properties of selected engineering materials. Experimental 
verification of assumptions made in 324. Use of strain measuring devices. 
Preparation of reports. 
*337. Materials Laboratory. (0-6) Cr. 2. F.W. Prerequisite: Credit or 
classification in 354; 325, or credit or classification in 302 or 324. Similar 
to 327 with additional topics, and added emphasis on concrete. 
345. Dynamics I. {3-0) Cr. 3. F.W.S.SSJ. Prerequisite: 274, Math 213. 
Position, displacement, velocity in rectangular and polar coordinates; rigid 
body kinematics, Newton's Laws of motion, moments and products of in-
ertia, plane rigid body motion. Work-energy; linear and angular impulse-
momentum for plane rigid body motion. 
346. Dynamics II. {3-0) Cr. 3. F.W.S.SS. Prerequisite: 345. Further work 
with linear and angular impulse-momentum, variable mass motions, im-
pact problems, curvilinear motions, rotating coordinates, D'Alembert's 
Principle, eccentric plane rotations, gyroscopes. Free and forced vibrations. 
354. Engineering Materials. (3-0) Cr. 3. F.W.S. Prerequisite: Credit or 
classification in 302 or 324 or 325. Properties, uses, and manufacture of 
metals, timber, stone, clay products, cements, concrete, and other engineer-
ing materials. 
377. Elementary Fluid Mechanics. (3-2) Cr. 4. S. Prerequisite: 274. 
Review of particle kinetics and dynamics. Properties of fluids. Fluid 
statics. Kinematics and kinetics of fluid flow. Impulse-momentum, flow in 
pipes and channels, turbines. Selected laboratory experiments. It is recom-
mended that credit in both 377 and 378 not be allowed for graduation. 
378. Mechanics of Fluids. (3-2) Cr. 4. F.W.S.SSI. Prerequisite: 302 or 
345. Properties of fluids. Fluid statics. Kinematics and kinetics of one-
dimensional flow. Impulse-momentum, dimensional analysis, flow in 
pipes and channels, engineering applications. Selected laboratory experi-
ments. 
417. Strain Measurement Methods and Applications. (2-2) Cr. 3. F.W. 
Prerequisite: 302 or 324 or 325. An introduction to experimental methods 
of strain measurement with application to practical engineering problems. 
Topics will include: use of brittle coating-advantages and limitations; 
performance characteristics of electrical, mechanical , and optical strain 
gages; electrical resistance strain gage installation techniques; transducer 
gaging technique; special-purpose gages; basic strain gage instrumentation. 
420. Introduction to Mechanics. (4-0) Cr. 4. F. Prerequisite: Phys 111 or 
221 ; Math 223 or 233. Selected topics in applied mechanics, including 
statics and dynamics of rigid bodies, concepts of stress and deformation, 
equations of motion for continuous media, dynamics of perfect fluids, 
elastic behavior of solids, and viscous flow. May be elected by engineering 
students desiring a general review of mechanics. However, E M 420 is not 
recommended for credit toward graduation for students who have complet-
ed EM 325 or EM 378 or their equivalent. 
444. Mechanical Vibrations. (3-0) Cr. 3. W.S. Prerequisite: 324 or 325, 
345. Elementary vibration analysis, single and multiple degrees of freedom, 
energy methods, free and forced vibrations, viscous damping, 
transmissibility, influence coefficients, lateral vibrations of beams. 
451. Engineering Acoustics. [ME 451 ; Aer E 451) (3-0) Cr. 3. S. Pre-
requisite: Phys 221, Math 213. Sound sources and propagation. Noise stan-
dards and effects of noise on man. Principles of noise and vibration control 
used in architectural and engineering design. Characteristics of basic noise 
measurement equipment. 
451L. Engineering Acoustics Laboratory. [ME 451L; Aer E 451L) [0-2) 
Cr. 1. S. Prerequisite: Credit or classification in 451. Experience in use of 
noise measuring equipment, sound power measurements, techniques for 
performing noise surveys, evaluation of various noise abatement techni-
ques applied to common noise sources. Laboratory and field experiments. 
484. Principles of Similitude. (3-2) Cr. 4. F.S. Prerequisite: 325. 
Dimensional analysis. Principles governing the design and operation of 
models for the solution of engineering problems. Analogies. 
490. Independent Study. Cr. arr. Prerequisite: Permission of instructor. 
H. Honors. 
*Students who are not present for the first laboratory meeting of their own 
sections may qualify for continuation in the course only by attending the 
first laboratory meeting of some other section of either of these two 
courses. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
504. Analytic Methods in Mechanics I. (3-0) Cr. 3. F. Prerequisite: 
Math 321. Discussion of physical models which lead to first and second or-
der ordinary differential equations. Methods of solution such as series solu-
tions, Laplace transforms, and Fourier series. Systems of second order or-
dinary differential equations. Matrices and numerical methods to solve 
systems of second order ordinary differential equations. 
505. Analytic Methods in Mechanics II. (3-0) Cr. 3. W. Prerequisite: 
504. Discussion of physical models which lead to one- and two-
dimensional wave equation, heat equation, potential equation. Classical 
method of solution, separation of variables, Laplace transform, Fourier 
series, numerical techniques such as Galerkin, Rayleigh-Ritz, and Finite 
Element to solve such problems. Asymptotic methods. 
506. Analytic Methods in Mechanics III. (3-0) Cr. 3. S. Prerequisite: 
Math 322. Vector integral theorems, index notation, application of residue 
theory and of conformal mapping in complex variables to problems of fluid 
dynamics and elasticity. 
514. Advanced Mechanics of Materials I. (3-0) Cr. 3. F. Prerequisite: 
324 or 326. Theory of stress and strain, stress-strain relationships. Limita-
tions of flexure and torsion formulas, unsymmetrical bending, curved 
beams, cross-shear, shear center. Torsion of thin-walled noncircular sec-
tions. Theories of failure, membrane stresses in shells, thick-walled cylin-
ders. 
515. Advanced Mechanics of Materials II. (3-0) Cr. 3. Alt. W., offered 
1977. Prerequisite: 324 or 326. Stability of columns, beam-columns, bars 
and frames. Inelastic buckling, torsional buckling, bending and buckling of 
thin plates and shells. 
516. Advanced Mechanics of Materials III. (3-0) Cr. 3. S. Prerequisite: 
514. Basic equations of plane elasticity theory, Airy stress function and 
Prandtl torsion function with applications. Virtual work, least work, and 
other energy methods. 
517. Experimental Stress Analysis. (3-2) Cr. 4. W. Prerequisite: 324 or 
325. Fundamentl concepts of strain measurement, properties of stresscoat 
and its application, wire, foil, and semiconductor strain gages, strain gage 
circuits and recording instruments, rosette analysis, introduction to 
photoelasticity and moire methods. 
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518. Photoelasticity and Moire Methods. (3-2) Cr. 4. Alt. S., offered 
1976. Prerequisite: 324 or 325. Two- and three-dimensional photoelasticity, 
compensation techniques, principal stress separation using shear dif-
ference, oblique incidence and other methods, birefringent coatings, scat-
tered light, design of models, moire methods and their application, in-
troduction to holography. 
519. Experimental Methods of Motion Measurement. (3-2) Cr. 4 . Alt. 
S., offered 1977. Prerequisite: 417, 444. Description, specifications, limita-
tions, and applications of mechanical, electrical, and optical transducers 
used in motion measurements applied to steady state, transient, and shock 
motions. Calibration, signal conditioning, and transducer systems used to 
obtain reliable and reproducible experimental data. Seismic and absolute 
references for motion measurement. 
525. Finite Element Analysis. (3-0) Cr. 3. Alt. S., offered 1977. Prere-
quisite: Permission of instructor. Application of the Finite Element method 
to problems of mechanics. Plane strain and plane stress problems of solid 
mechanics. Potential problems related to fluid mechanics and heat transfer. 
Viscous flow problems. Element shape functions for plates and shells. 
538. Biomaterials. (BME 538) (3-0) Cr. 3. F. Prerequisite: Permission of 
instructor. Presentation of the basic chemical and physical properties of 
biomaterials as they are related to their manipulation by the engineer for 
incorporation into living systems. Role of microstructure properties in the 
choice of biomaterials and design of artificial organs, implants, and 
prostheses. 
541. Biomedical Fluid Mechanics. (BME 541) (3-0) Cr. 3. W. Pre-
requisite: 420. Applications of principles and concepts of fluid mechanics 
to problems in biology and medicine. Hemodynamic characteristics of the 
circulation, rheology of blood, flow in the microcirculation, flow in the 
large arteries, and the respiratory system. 
544. Mechanical Vibrations. (3-2) Cr. 4. F.SSI. Prerequisite: 325, 346 or 
444. Elements of lumped parameter linear systems, kinematics of vibra-
tions, equations of motion for free and forced vibrations, energy methods, 
resonance, damping, multiple degrees of freedom, mechanical impedance, 
isolation and absorption of vibrations with impulsive and arbitrary excita-
tion of linear systems, primary and residual shock spectra. 
546. Introduction to Random Vibrations. (3-0) Cr. 3. Alt. S., offered 
1976. Prerequisite: 544. Characteristics of random vibrations; random pro-
cesses, probability distributions, spectral density and its significance, the 
normal or Gaussian random process. Transmission of random vibration, 
response of simple single and two-degree-of-freedom systems to stationary 
random excitation. Fatigue failure due to random excitation. 
548. Advanced Engineering Dynamics. (4-0) Cr. 4. W. Prerequisite: 
345, Math 321. Dynamics of particles and rigid bodies. Orbital motion. 
Generalized coordinates. Lagrangian equations of motion. Equations of mo-
tion in terms of Eulerian angles, motion of a gyroscope. Applications to 
engineering problems. 
560. Advanced Properties of Engineering Materials. (3-2) Cr. 4. F. 
Prerequisite: E.S. 351. Property-material comparisons of metallic and 
biomaterials emphasizing microstructural-microchemical findings as de-
monstrated by scanning electron microscopy and scanning transmission 
electron microscopy. Characterization by scanning electron microscope and 
energy-dispersive X-ray microchemical analysis. 
561. Experimental Fluid Mechanics. (ME 561) See Mechanical 
Engineering. 
564. Material Fatigue and Fracture. (3-0) Cr. 3. F. Prerequisite: 324 or 
326. Fatigue, crack propagation, and incremental collapse. P-S-N curves 
and probability effects. Stress concentrations, low cycle fatigue, thermal 
stresses, contact stresses, and fatigue. Design to prevent failure by fatigue. 
Introduction to fracture mechanics. Brittle fracture. Material selection. 
Design to avoid brittle fracture. Impact. Residual stresses; sources, effects, 
uses, relief, and measurement. 
568. Plastic and Creep Failure. (3-0) Cr. 3. W. Prerequisite: 514. In-
troduction to engineering plasticity, yield criteria, flow rules and work 
hardening. Practical design applications of plasticity. Considerations of 
autofrettage and shakedown, slip-line theory, load bounds, plastic stability, 
and metal forming processes. Mechanisms of creep, rupture, and relaxa-
tion. Creep buckling and cyclic loads. Creep in typical design situations. 
569. Mechanics of Composite and Combined Materials. (3-0) Cr. 3. S. 
Prerequisite: 514. Composite materials: mechanics of composite materials, 
orthotropic lamina, generalized Hooke's Law, laminated composite, strain-
displacement relationship, laminated strength analysis, analysis of com-
posite structures, symmetry of lamina and coupling effect, laminated plates 
and shells. Material properties of composites such as matrix materials, fiber 
materials, glass resin composites, carbon resin composites. Combined 
materials: isotropic duplex structures, two-material metallic combinations, 
multilayered thick-walled cylinders, sandwich materials, honeycomb 
materials. 
571, 572, 573. Advanced Fluid Mechanics. (ME 571 , 572, 573) 571: 
(3-2) Cr. 4. F.; 572: (3-0) Cr. 3. W. ; 573: (3-0) Cr. 3. S. Prerequisite: 571: 378 
or M E 424; 572: 571; 573: 571. 571: Fundamental relationships of fluid 
dynamics; real and ideal fluids; laminar and turbulent flow; flow in closed 
conduits and open channels; boundary layer theory; compressible flow, 
engineering applications. 572: Two- and three-dimensional potential flow 
problems; application of complex variables to two-dimensional fluid flow; 
conformal mapping; flow around solid bodies; free streamline theory. Ap-
plication to engineering problems. 573: Exact and approximate solutions to 
Navier-Stokes equations for one- and two-dimensional laminar flow pro-
blems, both steady and unsteady flows; exact and approximate solutions to 
one- and two-dimensional boundary layers; introduction to turbulent boun-
dary layers. 
590. Special Topics. Cr. 2 to 5 each time taken. 
A. Advanced Engineering Acoustics. 
B. Linear Wave Propagation. 
C. Thermal Stresses in Design. 
D. Linear Viscoelasticity. 
E. Ocean Engineering. 
F. Biomechanics. 
G. Other Topics. 
599. Special Topics. Cr. Var Prerequisite: Graduate classification. In-
dependent study projects for nonthesis master's degree candidates. 
Courses for Graduate Students, major or minor 
620. Seminar. (1-0) Cr. 1. 
630. Continuum Mechanics. (3-0) Cr. 3. Alt. W., offered 1976. Pre-
requisite: Math 322. Cartesian tensors, tensor algebra and calculus. 
Conservation laws and kinematics; rotation, vorticity, shock conditions. 
Development of constitutive equations of elasticity, Navier-Stokes equa-
tions, rheological solids. 
635. Finite Deformations and Rheology. (3-0) Cr. 3. W. Prerequisite: 
630. Curvilinear tensor analysis, base vector and metric tensors, finite 
strain tensor, arialysis of stress, equations of motion in finite deformation. 
Constitutive relation of isotropic homogeneous materials. Elastic and 
hyperelastic materials. Strain energy function, applications. Inverse 
methods of solution. 
645. Advanced Vibration Analysis. (3-0) Cr. 3. Alt. W. , offered 1976. 
Prerequisite: 544, Math 322. Nonlinear vibration phenomena. Multiple 
degrees of freedom, inertia and stiffness matrices, transfer matrices, 
numerical methods. Vibration of continuous systems, limitations, and com-
parison of lumped approximations of continuous systems. Engineering ap-
plications. 
650. Fluid Mechanics Seminar. (ME 650, Aer E 650) (1-0 to 3-0) Cr. 1 
to 3 each time taken. Prerequisite: Permission of instructor. Special topics 
of current research interest to students and staff of departments concerned. 
651. Advanced Topics in Fluid Mechanics. (M E 651) (3-0) Cr. 3. W. 
Prerequisite: 573. Topics of current interest in fluid mechanics such as 
separation phenomena, three-dimensional boundary layers, modeling of 
turbulent transport, unsteady flow phenomena, asymptotic methods in vis-
cous flows, and stability. 
652. Turbulence. (3-0) Cr. 3. Alt. W., offered 1976. Prerequisite: 573. 
Theory of homogeneous isotropic turbulence; Karmann-Howarth equation. 
Energy spectrum, structure functions, and Kolmogoroff Theory. Shear 
flows, jets, wakes, and other recent theories. 
684, 685, 686. Similitude in Engineering. (2-2) Cr. 3. Each. 684: F.; 
685: W.; 686: S. Prerequisite: Permission of instructor. Principles of 
dimensional analysis and their application to design of models. Design, 
testing, and interpretation of models . .True and distorted models, linear and 
nonlinear models, analogies. Applications. 
690. Special Topics. 2 to 5 hours each time offered. 
A. Advanced Experimental Mechanics. 
B. Nonlinear Wave Propagation. 
C. Nonlinear Material Behavior. 
D. Composite Materials. 
E. Holography in Mechanics. 
F. Finite Elements of Nonlinear Continua. 
G. Fracture Mechanics. 
H. Atmospheric Fluid Mechanics. 
I. Viscous Flow Theory. 
J. Advanced Similitude Analysis. 
K. Advanced Analytic Methods in Mechanics. 
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Engineering Science 
Harry J. Weiss, Head of Department 
Administered by Department of Engineering Science 
and Mechanics. 
Undergmduate Study 
For undergraduate curriculum in engineering science 
leading to the degree Bachelor of Science, see College 
of Engineering, Curricula. 
The curriculum in engineering science is designed 
particularly for those students who wish to receive 
comprehensive training in the fundamental principles 
and concepts of engineering rather than specialize in 
one particular field. The core of the program, which is 
based on a background in chemistry, mathematics, and 
physics, consists of mechanics of solids, mechanics of 
fluids, nature and properties of materials, electrical 
theory, thermodynamics, and rate processes. A se-
quence in analysis and design in the senior year serves 
to integrate the entire program in engineering science. 
The curriculum is well adapted as a base for those 
students who wish to enter the research, development, 
or design areas of engineering or who intend to pursue 
a graduate program in one of the departments in the 
C.Ollege of Engineering. By a judicious choice of elec-
tives in the senior year, it is possible to go on and at-
tain a Master of Science or Master of Engineering 
degree in either three or four additional quarters 
beyond the bachelor's degree. Program plans for such 
integrated bachelor-master degrees are available in a 
number of professional areas in the C.Ollege of 
Engineering for appropriately qualified students-e.g., 
engineering mechanics, nuclear engineering, and civil 
engineering. 
Gmduate Study 
Minor work is available to students taking major 
work in other departments. 
Open to graduate students for minor graduate credit 
only: 351, 352, 353,481,482, 483,490,491. 
CAnlrses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. 
211, 212. F.nergy SoUl'CllS and Utilization. (3-0) Cr. 3 each. W.S. Pre-
requisite: 211: Math 223 or 233, Phys 222; 212: 211 . Sourres of energy, 
methods of utilization and transfonnation. 
291, 398, 491. C.OOperative Education. Required of all cooperative stu-
d.ants. Prerequisite: Pennission of department head. 298. Work periods for 
students with sophomore standing in a regularly established program. 398. 
Work periods for juniors. 498. Work periods for seniors. Students must 
register for these courses prior to commencing each work period. 
351. Engimering Materials. (3-2) Cr. 4. F. Prerequisite: Credit or 
classification in E M 325. Resistance of materials to failure, definitions and 
evaluation of properties, relationship to design. Effects of environment on 
properties. laboratory determinations. 
352. Engineering Materials. (3-2) Cr. 4. W. Prerequisite: 351 or E M 
354. Structure of materials, and influence of structure upon properties. 
Properties of single crystals. Jnteratomic forces, energy considerations. 
353. Engineering Materials. (3-2) Cr. 4 . S. Prerequisite: 352. Thermal 
and electrical characteristics, poly-crystalline systems, aggregates of do-
mains. Engineering applications. 
401, 402, 403. Seminar. (1-0) Cr. R; F.W.S. Prerequisite: Senior 
classification. 
481, 482, 483. Engineering Analysis. (3-2) Cr. 4 each. F.W.S. Pre-
requisite: E S 353, E M 325, 345. Application of the engineering sciences to 
the analysis of components and systems. 
490. Independent Study. Cr. 2 to 5. Prerequisite: Permission of depart-
ment head. Investigation of an approved problem commensurate with the 
training, interest and ability of the student. 
H. Honors. 
491. Engineering Design. (1-6) Cr. 4. S. Prerequisite: Credit or 
classification in 483. Design problems in engineering science. 
English 
Donald R. Benson, Chairman of Department 
Professors: Bruner, Phillips, G. Davies, Leonard Fein-
berg, Herrnstadt, Hogrefe, Huntress, Johnson, Jones, 
Jumper, Kratochvil, James A. Lowrie, Mallam 
(Emeritus), Palmer, Walker, Yates. 
Associate Professors: Robert R. Bataille, Fuller, Aubrey 
E. Galyon, Gustafson, Gwiasda, Haggard, Hazel E. Lipa, 
Nostwich, Speer, Zbaracki. 
Assistant Professors: C.Onner, Cummings, Rosemary R. 
Davies, Devrnja, Errington, Lilian 0. Feinberg, Linda R. 
Galyon, Hoover, Keller, Kirkham, Rachel M. Lowrie, 
Matthies, McCully, Nelson, Ross, Rutter, Silet, Singh, 
Whitaker, Wright. 
Instructors: Gretchen M. Bataille, Beatty, Berzon, 
Boston, Brooker, Buckels, C.Onsigny, David, Donald W. 
Dunlop, Mary Helen Dunlop, Emmel, Epstein, 
Fitzgerald, Goodson, Hadley, Herbster, Houlson, Irwin, 
Kahn, Koenig, McCarthy, Pearson, Pytlik, Schug, Sohn, 
Twyford, Urbanowicz, Vallier, Verser, Wiggers, Wilk, 
Youmans. 
Undergmduate Study 
For the undergraduate curriculum in sciences and 
humanities, major in English, leading to the degree 
Bachelor of Arts or Bachelor of Science, see Sciences 
and Humanities, Curriculum. 
The study of English is the study of our basic 
medium of understanding and communication, our 
language. It is designed to develop students' awareness 
and appreciation of the ways language functions in the 
writing of others, especially in imaginative literature, 
and of the ways it may function effectively in their own 
writing. This study is available through a wide variety 
of general education courses in literature, language, 
and composition, as well as in a major program. 
Basic instruction in the department is designed to 
establish the proficiency in communication and com-
prehension which is necessary for successful college 
work. (See College of Sciences and Humanities, 
Curriculum.) 
The department conducts a writing clinic and a de-
velopmental reading program (see English 200). 
Students graduating with a major in English can 
qualify for a variety of positions in business and public 
service; e.g., in advertising, sales, public relations, 
personnel, and technical writing. An undergraduate 
major in English is a good basis for professional study 
in law, theology, or medicine. Students interested in 
teaching can qualify to teach English in secondary 
schools (see College of Education for the University 
statement of requirements for teacher certification) or 
to pursue graduation study in English as a preparation 
for eventual teaching in a college or university. 
The major requirements are quite flexible; each stu-
dent works out with an adviser a program of study con-
sistent with his. or her own educational and pro-
fessional objectives. The general requirements are: 45 
major credits of C or better work (in addition to 
104-105 or 131-132); one basic course in each of the de-
partment's three main areas-literature, language, and 
composition; one course in the classical or biblical 
backgrounds of British and American literature; three 
courses selected from the British and American 
literature period sequences, 360-362, 373-377; four 
courses selected from the Critical Approaches to 
Literature sequence, 450 A-F (with certain permissible 
substitutions); a distribution of literature courses to in-
sure some acquaintance with both British and 
American literature and with both earlier and later 
literature. At least 20 credits of supporting work are 
strongly encouraged in such fields as foreign language, 
linguistics, history, philosophy, psychology, speech, 
music, sociology, and anthropology. Details of these re-
quirements are available from departmental advisers. 
Graduate Study 
The department offers work for the degree Master of 
Arts with major in English and qtinor work for students 
majoring in other departments. The master's degree re-
quires a thesis (6 credits) or a major project (ordinarily 
6 credits). Courses must include 530; 511 or 512; and 
usually 503. Knowledge of one foreign language is re-
quired, to be demonstrated by test or course work. Near 
the end of the program, each candidate will take a writ-
ten examination covering those writers and literary 
periods agreed upon by the candidate and the examina-
tion committee. 
Prerequisite to major graduate work is the comple-
tion of study substantially equivalent to the under-
graduate major program in English at Iowa State. 
Programs are designed for ( 1) teaching at the secon-
dary, two-year college, or beginning university level; 
(2) further graduate study in language and literature; (3) 
imaginative writing, technical writing, and editing. 
In addition to the usual areas of study in literature 
and language, these special emphases are provided: (1) 
scientific and technical writing; (2) study of the rela-
tions between science and literature; (3) rhetorical, 
linguistic, and semantic analysis of factual and im-
aginative writing. 
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The department participates in the interdepartmental 
program in Technology and Social Change (see Index). 
Open to graduate students for minor graduate credit 
only: 315, 359, 365B, 368, 392A, 392B, 394, 414, 420, 
450,460,464B,473,474,495. 
Courses Primarily for Undergraduate Students 
11, 14, 16, 17, 18, 19. English for Foreign Students. Cr. 0. Pre-
requisite: Recommendation of English Department. Placement in various 
classes is detennined by examination. Frequency of class meetings depends 
on proficiency level. 11: Grammar and Usage. 14: Reading and Vocabulary. 
16: Writing. 17: Pronunciation. 18: Spelling. 19: Listening O:imprehension. 
For undergraduates: Completion of requirements prepares for English 
104-105. For graduates: O:impletion of requirements satisfies the English 
requirement for the Graduate O:illege. 
104, 105. Language in Composition and Reading. (4-0) Cr. 4 each. 
F.W.S.SS. Prerequisite: 105: 104. The role of language in human thought. 
Applications to reading and writing. Writing as communication of de-
veloped judgment or observation. Readings in expository and imaginative 
literature. Emphasis on reading and observation as sources of information, 
ideas, and values. 
131, 132. Special Topics in Composition. (3-0) 131: Cr. 5, F; 132: Cr. 5, 
W. Prerequisite: 131: Selection of students solely by the Department of 
English on the basis of high school preparation and entrance test scores; 
132: 131. Reading and writing on a special topic or theme. A murse de-
signed for especially advanced students as an alternate to 104, 105. 
Satisfies 104-105 requirement in all curricula. 
199. Introduction to the Study of English. (1-0) Cr. R; F. Prerequisite: 
105 or 132. General introduction to the discipline; discussion of the 
various fields in English; consideration of career opportunities. For Engish 
majors. 
200. Developmental Reading. (0:2) Cr. 1 each time taken, maximum 3 
credits. F.W.S.SSI. Acceptable only for elective credit in Sciences and 
Humanities. Training in reading efficiency through an increase of speed 
and comprehension. Placement in developmental. basic, or intermediate 
level determined through pretesting during quarter prior to enrollment. 
Satisfactory-fail basis only. 
201 . Introduction to Literature. (3-0) Cr. 3 or 4. F.W.S.SS. Pre-
requisite: Credit or classification in 105. Although any section of 201 
fulfills the prerequisite for subsequent literature courses, only one quarter 
of 201 counts as credit toward graduation. Emphasis on comprehension of 
both older and more recent literature in its relation to recurrent human 
problems. Students may select from sections (3-4 credits each) devoted to 
study of poetry, drama, fiction. Fourth credit requires additional indepen-
dent reading and writing. Certain sections (4 er. each), devoted to poetry, 
are designed especially for, though not limited to, English majors. 
204. Intermediate Composition. (3-0) Cr. 3. F.W.S. Prerequisite: 105. 
Writing experience for students from all major fields of study. Writing from 
personal experience. Critically evaluating prose. Different types of writing, 
possibly a short research paper on a subject of interest. 
205. Propaganda Survey and Analysis. (3-0) Cr. 3. F.W.S. SSII. Pre-
requisite: 105. Analysis of methods used by newspapers, books, magazines, 
radio, television, and film to convey facts, beliefs, judgments, and values. 
Special emphasis is given verbal and nonverbal devices employed to 
arouse emotions and confuse thought. Students may be requirep to 
purchase selected periodicals, attend film screenings, and view certain 
television programs. 
219. Introduction to English Linguistics. (3-0) Cr. 3. F.S.SSI. Pre-
requisite: 105 or 132. Kinds of grammars; relationship of written to spoken 
English, language change and dialects; meaning and vocabulary; problems 
of authority and standards of usage; survey of the subdisciplines of 
linguistics. 
300. Selected Topics in Popular Culture. (3-0) Cr. 3 each time taken; 
maximum of 9 credits. Prerequisite: 201. Selected topics in the study of 
popular art forms. Examination of conventions, craftsmanship, and his-
torical significance of popular artists and their work. Focus on popular 
literature. 
302. Business Communication. (3-0) Cr. 3. F.W.S. Prerequisite: 105; 
junior classification. Principles governing current business communica-
tions. Problem approach to writing various types of business letters in the 
student's own discipline. 
304A, 3048. Advanced Composition. (3-0) Cr. 3 each. F.W.S. Pre-
requisite: 105, junior classification, permission of instructor. 304A: 
186 COURSES AND PROGRAMS 
Descriptive and narrative techniques; emphasis on characterization and the 
short story. Writing, reading, criticism. 3048. Personalized exposition; 
personal, social, or scientific material with individualized expression. 
306A, 306B. Advanced Composition. (3-0) Cr. 3 each time taken, max-
imum of 6 credits. F.W.S. Prerequisite: 304A or 304B, permission of in-
structor. 306A: Workshop based on individual projects: stories, novels, 
poems. plays. 3068. Workshop based on individual projects: essays, bio-
graphy, autobiography. 
315. Script Writing for Television, Film, and Radio. (3-0) Cr. 3. W. 
Prerequisite: 304. Techniques of writing for television, film, and radio. 
Selected scripts used in broadcasts on WOI. 
330. Modem Literature. (3-0) Cr. 3. W.S.SSI. Prerequisite: 201. Reading, 
interpretation, and evaluation of prose, fiction, drama, and poetry of 
representative American and British authors of the twentieth century, with 
special attention to the relationships between those materials and major 
contemporary intellectual movements. 
335. Film as Literature. (3-0) Cr. 3. F.S. Prerequisite: 201. The tradi-
tional vocabulary of literature as embodied in film criticism. Class viewing 
sessions and reports on independent viewing. The influence of film on 
reality structures. 
344. Readings in Biography. (3-0) Cr. 3. S. Prerequisite: 105. Selections 
from biography and autobiography of distinguished figures in a variety of 
fields. Study of different approaches to problems of biography and autobio-
graphy. Impact of creative individuals upon their own and later times. 
354A, 3548, 354C. World Literature. (3-0) Cr. 3 each. 354A: W.S.SSI. ; 
354B: S.SSII.; 354C: S. Prerequisite: 201 . 354A: Ancient classics, Greek and 
Roman; 354B: European masterpieces of the Middle Ages and Renaissance; 
354C: European masterpieces from the Neoclassical Age to the twentieth 
century. 
356. Literature of the Bible. (3-0) Cr. 3. S. Prerequisite: 201. Selected 
literature from Old Testament, New Testament, and apocrypha including 
narrative, poetry, wisdom literature, and apocalyptic literature. 
359. The American Environment in American Literature. (3-0) Cr. 3. 
S. Prerequisite: 201 . Growth and development of the concept of the en-
vironment as a totality of which man is a contributing part. Focus on 
American writers of literary distinction for whom this concept has been 
significant, from Colonial to Modern period, with emphasis on twentieth 
century figures. 
360. American Literature to the Mid-Nineteenth c.entury. (3-0) Cr. 4. 
F.W. Alt. SSL, offered 1976. Prerequisite: 201. Selected American 
masterpieces to about 1850, their literary value and their cultural sources 
and consequences. American literature from its beginnings as a minor 
branch of English literature to its achievement of international significance 
in the 1850's. 
361. American Literature of the Later Nineteenth c.entury. (3-0) Cr. 4. 
W.S. Alt. SSI. offered 1977. Prerequisite: 201. Selected American 
masterpieces from about 1850 to 1880; their literary value and importance 
in American culture. Literature from the Eastern Seaboard flowering of the 
1850's to development of a national culture. 
362. American Literature of the Early Twentieth c.entury. (3-0) Cr. 4. 
F.S. Alt. SSII, Prerequisite: 201. Selected American masterpieces from 
about 1880 to about 1930; their literary value and importance in American 
culture. Development of the culture from which comes the literature of our 
own times. 
365A, 365B, 365C. Afro-American Literature; Other Minority 
Literatures. 365A: (3-0) Cr. 4. W.; 365B: (3-0) Cr. 3. S.; 365C: (3-0) Cr. 3 F. 
Maximum of 10 credits. Prerequisites: 365A: 201 or junior classification; 
365B: 365A; 365C: 201. 365A: Survey of Afro-American literature. 
Literature by Black Americans from the beginnings to the 1960's, con-
sidered against the intellectual and social backgrounds of American life 
and letters. 3658: Contemporary Afro-American literature. Intensive read-
ing of contemporary Afro-American literature; 365C: Other minority 
literatures. 
366. European Drama: The Greeks to Ibsen. (3-0) Cr. 3. W. Pre-
requisite: 201 . Aeschylus to Ibsen, exclusive of British drama. 
367. European and American Drama Since Ibsen. (3-0) Cr. 3. S. Pre-
requisite: 201 . Significant trends in Western European and American 
drama. Readings in realism, naturalism, expressionism, and the absurd. 
368. British Drama to 1642 Exclusive of Shakespeare. (3-0) Cr. 3. Alt. 
W .. offered 1976. Prerequisite: 201. Medieval, Elizabethan, and Jacobean 
drama; reading, discussion, and criticism of representative plays. 
373. English Literature of the Middle Ages. (3-0) Cr. 4. F.S. Alt. SSil., 
offered 1977. Prerequisite: 201. Introduction to medieval literature 
(Beowulf to Malory), with emphasis on six to eight writers, considered in 
the social and intellecturl context of the period. 
374. English Literature of the Renaissance. (3-0) Cr. 4. W. Alt. SSI., 
offered 1977. Prerequisite: 201 . Introduction to Renaissance literature 
(More to Milton), with emphasis on six to eight writers, considered in the 
social and intellectual context of the period. 
375. English Literature of the Restoration and Eighteenth Century. 
(3-0) Cr. 4. s. Alt. ssrr .. offered 1977. Prerequisite: 201. Introduction to 
Restoration and eighteenth century literature (Dryden to Johnson), with 
emphasis on six to eight writers, considered in the social and intellectual 
context of the period. 
376. English Literature of the Romantic Period. (3-0) Cr. 4. F. Alt. 
SSI., offered 1976. Prerequisite: 201 . Introduction to Romantic literature 
(Blake to Byron), with emphasis on six to eight writers, ronsidered in the 
social and intellectual context of the period. 
377. English Literature of the Victorian Period. (3-0) Cr. 4. W. Alt. 
SSII., offered 1976. Prerequisite: 201. Introduction to Victorian literature 
(Carlyle to Hardy), with emphasis on six to eight writers, ronsidered in the 
social and intellectual context of the period. 
384, 385, 388, 387. Modern Fiction. (3-0) Cr. 3 each. 384: F.S.SSD.; 
385: F.; 386: W.; 387: S. Prerequisite: 201. 384: Modem American fiction. 
Materials, philosophies, and techniques of modem American fiction from 
about 1920. Emphasis on creators of trends. Explication and standards of 
evaluation. 385: Modem Continental fiction. Materials, techniques, and 
philosophies of modem Continental European fiction. Development of 
standards of evaluation. 386: Modern British fiction. Analysis of modem 
British fiction, 190Cl-1945. Its forms and techniques and its relationship to 
intellectual concerns. 387: Experimental fiction. Exploration of authors 
writing in English since about 1945. Innovative and traditional techniques 
in contemporary story-telling. 
388. Modem Poetry. (3-0) Cr. 3. F. Prerequisite: 201. Reading and in-
terpretation of representative work of significant American and British 
poets of the twentieth century. 
392A, 392B. The English Novel to 1900. (3-0) Cr. 3 each. 392A: Alt. 
W., offered 1977. 392B: Alt S., offered 1975. Prerequisite: 201. 392A: 
Development of the English novel to 1832. 392B: 1be Victorian novel. 
394. Literature of Adolescence. (3-0) Cr. 3. S. Prerequisite: 201 . 
Literature both for and about the adolescent. Examination of reading pro-
grams and approaches to literature for the adolesamt; critical study of 
genres, modes, and themes found in the literature, including a study of 
their function in children's and adult literature. 
414. Writing of Professional Papers and Reports. (3-0) Cr. 3. 
F.W.S.SS. Prerequisite: 105. Principles of writing business, technical, or re-
search reports. Various papers and reports, including a major analytical 
report, on topics from the student's own discipline. 
419. Analysis of English Syntax. (3-0) Cr. 3. F.W.SSI. Prerequisite: 219 
or an introductory course in linguistics. Theories and methods for analysis 
of English syntax, including transformational granunar. 
420. History and Development of the English Language. (3-0) Cr. 3. S. 
Prerequisite: 105, junior classification. Background and development of the 
English language; its relationships with other languages of the past and pre-
sent; linguistic change, current developments in English vocabulary, struc-
ture, and dialects. 
450. Critical Approaches to Literature. (3-0) Cr. 3 each time taken. 
Maximum of six credits in each subsection. F.W.S. Prerequisite: 201 . Major 
critical and conceptual approaches to literature, illustrated by application 
to selected writers and literary works. 
A. History of Criticism (recommended: 354A. 464A); Literary Theory. 
B. Genre; Mode. 
C. Theme. 
D. Single Figure. 
E. Comparative Figures. 
F. Period; Movement. 
460. Literature of Colonial and Revolutionary Amsica. (3-0) Cr. 3. 
Alt. S .. offered 1976. Prerequisite: 360. Significant American writers of the 
seventeenth and eighteenth centuries. 
464A, 4648. Shakespeare. (3-0) Cr. 3 each. 464A: F.S.; 464B: W. Pnt-
requisite: 464A: 201; 464B: 464A. 464A: Introduction to Shakespeare·s 
dramatic art. Selected comedies, histories, and tragedies. 464B: 
Shakespeare's development as a dramatist. Intensive study of selected 
plays, with emphasis on Shakespeare·s development as a playwright; beck-
ground of the period; introduction to Shakespearean scholanhip. 
473. ChaUClllr. (3-0) Cr. 3. Alt. W .. offered 1977. Prerequisite: 373. Reed-
ing of The Canterbury Tales in Middle English. 
474. Milton. (3-0) Cr. 3. Alt. W., offered 1976. Prerequisite: 374. 
Paradise Lost and selected minor poems, considered in relation to seven-
teenth century art, science, religion, and philosophy. 
489. Undergraduate Seminar. (3-0) Cr. 1 to 3 eech time taken, max-
imum of 6 credits. F.W.S. Prerequisite: Twelve credits in English beyond 
105. Intensive study of a selected topic in literature, criticism, or language. 
490. Independent Study. Cr. var. Prerequisite: Nine credits in English 
beyond 105, junior classification, permission of department chairman. 
Designed to meet the needs of students who seek work in areas other than 
those in which courses are offered, or who desire to integrate a study of 
literature or language with special problems in major fields. 
A. Literature. 
B. Linguistics, Semantics. 
C. Rhetoric, Teaching of Composition. 
D. Criticism and Theory of Literature. 
H. Honors. 
494. The Teaching of English. (4-0) Cr. 4. W.S. Prerequisite: Admission 
to teacher education program, Sec Ed 305, and 15 credits in English 
beyond 105. Materials and methods of English instruction in the secondary 
schools, grades 7-12; preparation for student teaching. 
495. Teaching English to Speakers of Other Languages. {3-0) Cr. 3. 
W. Prerequisite: 219. Methods and materials for teaching English as a 
second or foreign language, or as a standard dialect for the disadvantaged. 
Familiarity with linguistic terminology is useful, but not required. 
496. The Teaching of Composition. {4-1) Cr. 3. F., offered half quarters. 
Prerequisite: 494. Current communication theory with applications. 
Classroom practices, evaluation of writing, and definition of standards. 
Junior high school and high school writing programs. 
497. Supervised Tutoring. {1-1) Cr. 1 or 2 each time taken; maximum of 
3 credits. F.W.S.SS. Prerequisite: Fifteen credits in English beyond 105, 
permission of instructor. Priority given to students in teacher education 
program. Practical experience in developing methods for teaching English 
in a tutorial situation. Assignment to a series of private tutoring sessions 
with a student who has requested or shows need for special help in 
English. Consultation and seminar meetings with staff supervisors. 
Satisfactory-fail basis only. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
503. Problems in the Teaching of Written Composition. {3-0) Cr. 3. 
W.SSII. Prerequisite: Permission of instructor. For secondary, junior rol-
lege, or college teachers. Current communication theory with applications. 
Evaluation or writing and definitions of standards. Secondary and college 
writing programs. 
504. Advanced Imaginative Writing. Cr. 1 to 3 each time taken, max-
imum of 9. F.W.S.SSII. Prerequisite: 304A or B, permission of instructor 
one quarter before course begins. Individual projects. 
507. Scientific and Technical Writing. Cr. 1 to 3 each time taken, max-
imum of 6. F.W.S.SSL Prerequisite: Permission of instructor one quarter 
before course begins. Technical language and style. Analysis and writing of 
scientific prose, including abstracts, manuals, proposals, and other 
technical papers. Individual projects. Directed readings. 
508. Syntactic and Rhetorical Analysis. (3-0) Cr. 3. Alt. F., offered 
1976. Prerequisite: 503 and 511 or 512. Language function from basic units 
to complex structures; patterns of language development; application of 
syntactic and rhetorical principles to improvement and evaluation of writ-
ing. 
511. Introduction to General Linguistics. (3-0) Cr. 3. W. Alt. SS!. , of-
fered 1977. Prerequisite: Permission of instructor. Principles of general 
linguistics; history of the development of modern linguistic science. 
512. Problems in the History of the English Language. {3-0) Cr. 3. S. 
Alt. SSL, offered 1976. Prerequisite: Permission of instructor. Historical 
linguistics; application to selected problems in the development of the 
English language. 
513. Linguistic Classification of Languages. {3-0) Cr. 3. S. Alt. SSII, of-
fered 1976. Prerequisite: One year's study of a foreign language and 
permission of instructor. Genealogical and typological classification of 
languages, language universals , writing systems, translation theories. 
514. Regional and Social Dialects of American English. (3-0) Cr. 3. 
Alt. F., offered 1975. Prerequisite: 219. English at the time of early settle-
ment; non-English influences; American dialect geography; Black English; 
social variation in present-day American English; pedagogical implications. 
521. Problems in the Teaching of Literature. {3-0) Cr. 3. Alt. S., offered 
1976; Alt. SSII. , offered 1977. Prerequisite: Permission of instructor. Ex-
amination of the roles of the work, the reader, and the teacher in the study 
of literature. Study of response to literature, reading preferences, classroom 
treatment of literature, and curriculum materials. 
522. Literary Criticism: Theory and Application. {3-0) Cr. 3. Alt. S., 
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Alt. SSL, offered 1977. Prerequisite: Twelve credits in literature. Study of 
the major modern critical approaches to literature; emphasis on American 
and British critics and schools of criticism. 
523. Experimental Drama. {3-0) Cr. 3. Alt. S., offered 1976. Alt. SSL, 
offered 1977. Prerequisite: Nine credits in drama. Significant trends in 
British, American, and Continental drama since World War II. 
530. Bibliography and Research Methods. {3-0) Cr. 3. F.SSI. Pre-
requisite: Eighteen credits in literature. Required of candidates for the 
master's degree. 
532. Modem Satire. {3-0) Cr. 3. Alt. S., offered 1977. Alt. SSII, offered 
197i Prerequisite: Nine credits in American, British, or world literature. 
Satire since World War I. 
534. Science and Literary Imagination. (3-0) Cr. 3 each time taken, 
maximum of 9. Alt. F.W. , offered 1975-76. Prerequisite: Nine credits in 
British or American literature. Imaginative literature and criticism from a 
selected historical period, considered with reference to concurrent de-
velopments in science. Emphasis on literary world picture, metaphor, and 
language theory. 
546A, 546B, 546C. Twentieth Century British and American 
Literature. {3-0) Cr. 3 each time taken. Maximum of 6 credits in each sub-
section. F.S.SSI. Prerequisite: Nine credits in British or American literature. 
546A: Selected major poets, studied singly or in combination. 546B: Select-
ed major writers of fiction, studied singly or in combination. 546C: Select-
ed major dramatists, studied singly or in combination. 
562. American Transcendentalist Writers. {3-0) Cr. 3. S. Alt. SS!., of-
fered 1977. Prerequisite: Nine credits in American literature including 361. 
Transcendentalism as a force in American literature, with main emphasis 
on philosophic origins, the American scene, and the writings of Emerson, 
Thoreau, and the minor transcendentalists. 
563. American Fiction. {3-0) Cr. 3 each time taken, maximum of 6. 
F.SSII. Prerequisite: Nine credits in American literature including 362. Ma-
jor figures in American fiction to 1900. 
564. Significant American Nonfiction. {3-0) Cr. 3. Alt. W. and SS!. , of-
fered 1976. Prerequisite: Nine credits in American literature including 361. 
Idealism, realism, and skepticism since the 1840's, as reflected by essayists 
of distinction: Emerson, Thoreau, Twain, William James, Henry Adams, 
Veblen, Santayana, Bourne, Mencken, E.B. White, and others. 
566. Major American Poets. (3-0) Cr. 3 each time taken, maximum of 6. 
W. Alt. SSII., offered 1977. Prerequisite: Nine credits in American literature 
including 361. The study of one or two major pre-twentieth century 
American poets, such as Emerson, Whitman, Dickinson, and Melville. 
570. English Literature of the Seventeenth Century. (3-0) Cr. 3. Alt. W. 
and SSII., offered 1977. Prerequisite: Nine credits in English literature in-
cluding 374 or 375. Consideration of selected poets from Donne to Dryden 
(excluding Milton), with some attention to associated prose writings. 
571. The Augustans {3-0) Cr. 3 each time taken, maximum of 6. Alt. F., 
offered 1975. Alt. SSII., offered 1976. Prerequisite: Nine credits in English 
literature, preferably including a survey course in eighteenth century 
British literature. Material studied alternates between (1) the major 
Augustans, Swift and Pope; and (2) Johnson and his circle. 
572. British Drama to 1642 Exclusive of Shakespeare. (3-0) Cr. 3. Alt. 
·W., offered 1976. Prerequisite: Permission of instructor. Graduate study in 
conjunction with English 368. May not be taken by students who have pre-
viously earned credit in English 368. 
573. English Literature of the Sixteenth Century. {3-0) Cr. 3. Alt. F., 
offered 1976; Alt. SS!. , offered 1977. Prerequisite: Nine credits in English 
literature including 374. Poetry and prose of fifteenth and sixteenth cen-
turies. 
574. Chaucer. (3-0) Cr. 3. F. Alt. SS!., offered 1976. Prerequisite: Nine 
credits in English literature including 373. Intensive study of selected 
Canterbury Tales and minor poems. Introduction to Chaucer scholarship. 
575. Milton. (3-0) Cr. 3 . S. Alt. SSII. , offered 1976. Prerequisite: Nine 
credits in English literature including 374. Paradise Lost, with other 
poems and selections from the prose. 
576. Romantic Writers. (3-0) Cr. 3 each time taken, maximum of 6. Alt. 
F., Alt. SSL, offered 1976. Prerequisite: Nine credits in English literature 
including 376. Wordsworth, Coleridge, and selected minor contemporaries. 
Byron, Shelley, and Keats and selected minor contemporaries. 
577. Victorian Writers. (3-0) Cr. 3 each time taken, maximum of 6. Alt. 
W. , offered 1977; Alt. SSII., offered 1976. Prerequisite: Nine credits in 
English literature preferably including 377. Studies in selected poetry or 
prose nonfiction of Victorian period. 
579. British Drama, 1660-1714. {3-0) Cr. 3. Alt. W., offered 1977; Alt. 
SS!. , offered 1976. Prerequisite: Nine credits in English literature including 
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375. Restoration and eighteenth century comedy, and heroic tragedy, as 
seen in the plays of Dryden, Wycherley, Congreve, and minor dramatists. 
580. Shakespeare. (3-0) Cr. 3. W. SSII. Prerequisite: Nine credits in 
English literature including 464B. Shakespeare as poet and dramatist. Chief 
critical schools and areas of scholarship. 
582A, 5828. The English Novel to 1900. (3-0) Cr. 3 each. 582A: Alt. 
W., offered 1977; 582B: Alt S., offered 1977. Prerequisite: Permission of in-
structor. Graduate study in conjunction with English 392A, 392B. May not 
be taken by students who have previously earned credit in English 392A, 
392B. 
589. Seminar. Cr. var. Prerequisite: Permission of instructor. 
A. Individual Authors. 
B. Literary Periods and Movements; History of Ideas. 
C. Genres. 
D. Theory and Criticism. 
E. Language and Linguistics; Semantics. 
590. Special Topics. Cr. var. Prerequisite: Permission of department 
chairman. 
A. Literature; Criticism. 
B. Linguistics; Semantics. 
C. Rhetorical Analysis; Communication. 
Courses for Graduate Students, major or minor 
689. Graduate Seminar. Cr. var. F.W.S.SS. Prerequisite: Eighteen 
graduate credits, permission of department chairman. 
A. Literature; Criticism. 
B. Linguistics; Semantics. 
C. Rhetorical Analysis; Communication. 
699. Research. 
Entomology 
Paul A. Dahm, Chairman of Department 
Professors: Brindley, Dahm, Guthrie, Hicks, Knight, 
Robert Lewis, Mutchmor, Stockdale, Tauber. 
Associate Professors: Jarvis, Klun, Pedigo, Rowley. 
Assistant Professors: Beegle, DeWitt, Hart, Leslie 
Lewis, Owens, Ryan, Shaw, Showers. 
Undergraduate Study 
For undergraduate curriculum in entomology, see 
College of Agriculture, Curricula. 
The undergraduate curriculum in entomology is de-
signed for persons interested in studying insects, the 
ways in which they live, and the practicalities of deal-
ing with them. Students electing entomology as a major 
will prepare themselves for positions in industry, busi-
ness, government, education, and public health. 
Graduates may acquire positions in research, develop-
ment, and technical sale for agricultural chemical com-
panies. State and federal agencies employ en-
tomologists as consultants, extension directors, mos-
quito abatement agents, inspectors, and research aides. 
Entomologists may also find employment as consul-
tants with pest-management consulting firms, large 
private farms and ranches, and horticultural nurseries. 
Students who are planning to enter agricultural oc-
cupations dealing with insect control are advised to 
elect the pest-management and crop-protection special-
ty. Additional courses related to entomology may be 
found in the animal ecology and zoology curricula. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in en-
tomology. Within the major, the student may specialize 
in behavior, biological control, ecology, economic en-
tomology, medical entomology, morphology, 
pathology, pest-management, physiology, systematics, 
and insecticide toxicology. 
Prerequisite to major and minor graduate work in the 
department is completion of at least two years of 
zoological courses, for part of which credit in other 
closely allied biological sciences may be substituted. 
Specific course requirements for advanced degrees de-
pend partly upon previous training and experience in 
the major field of specialization. 
Proficiency in one foreign language is required for 
the M.S. and Ph.D. The same language may serve for 
both degrees. The degree of proficiency may be de-
monstrated by one year of college credit with a 
minimal average of 2.0 (on a 4.0 = A scale), by an 
Educational Testing Service Foreign Language Ex-
amination score of at least 500, or by committee ap-
proval of equivalent language experience. T-he student's 
committee may require additional language com-
petence. 
The European Com Borer Laboratory at Ankeny is 
available for advanced study in certain phases of en-
tomological research. 
The department participates in the interdepartmental 
program of Immunobiology and Molecular, Cellular 
and Developmental Biology (see Index). 
Open to graduate students for minor credit only: 370, 
376. 
Courses Primarily for Undergraduate Students 
110. Technical Lecture. (1-0) Cr. R. F. Orientation to areas of en-
tomology. 
370. General Entomology. (3-3) Cr. 4. F.S.SS.I. Prerequisite: Zoo! 106. 
Hart. Structure, life history, habits, and recognition of insects. 
371L. Field Entomology. (Zoo! 3711) See Zoology; course offered at the 
Iowa Lakeside Laboratory. 
376. Fundamentals of Entomology and Pest ManagemenL (For 376) 
(2-4) Cr. 4. W. Prerequisite: Biol 101. Pedigo. Introduction to entomology 
and insect population management. The department recommends that 
credit in both 376 and 370 not be applied toward graduation. 
490. Independent Study. Cr. 1 to 5 each time taken. Prerequisite: Fif-
teen credits in wological sciences and permission of instructor. 
U. Laboratory teaching experience. For students registering to be under-
graduate laboratory assistants under the ULA program. 
Courses Primarily for Graduate Students major or 
minor, open to qualified undergraduates 
500. Seminar. Cr. 1. F.W.S. Prerequisite: Permission of instructor. Staff. 
Reports of research and current literature. 
504. Arachnology. (Zoo! 504). See Zoology. 
570. Insect Resistance to Crop Plants. (3-0) Cr. 3. Alt. W. , offered 1976. 
Prerequisite: 370 or 376. Owens. Principles and mechanisms of insect con-
trol by host plant resistance. 
571 . Aquatic Insects. (2-6) Cr. 4. Alt. S., offered 1977. Prerequisite: 370, 
A Eel 405. Hart. Taxonomy, life history and ecology of aquatic insects. 
Field trips. 
572. Insect Morphology. (2-9) Cr. 5. F. Prerequisite: Fifteen credits in 
zoological sciences, including 370. Hart. Intensive study of the external 
and internal anatomy and histology of insects. 
573. Economic Entomology. (2-4) Cr. 4. Alt. W., offered 1977. Pre-
requisite: Fourteen credits in zoological sciences including 370. Owens. 
Contemporary concepts of insect biology and insect population manage-
ment. 
574. Medical Entomology. (3-6) Cr. 5. F. Prerequisite: Fifteen credits in 
zoological sciences. Rowley. Identification, life history and control of 
arthropods attacking man, particularly those forms which are disease vec-
tors. Field trips. 
575. Biological Control. (3-0) or (3-3) Cr. 3 or 4. Alt. F., offered 1976. 
Prerequisite: 370. Beegle. Theories and practices of biological control of in-
sect pests and weeds; biology and behavior of entomophagous insects; his-
torical review and critique of important world projects. 
576, 577. Systematic Entomology. (3-6) Cr. 5 each. 576: W; 577: S. 
Prerequisite: 572. R. Lewis. Classification, collection and natural history of 
insects. Nomenclature and taxonomic practices. Field trips. 
590. Special Topics. Cr. 1 to 5 each time taken. Prerequisite: Fifteen 
credits in zoological sciences, permission of instructor. 
Courses for Graduate Students, major or minor 
604. Zoogeography. (A Eel 604) (3-0) Cr. 3. Alt. W., offered 1976. Prere-
quisite: fifteen credits in zoological sciences. R. Lewis. Geographic distribu-
tion of animals. 
655. Insect Physiology. (Zool 655) (3-6) Cr. 5. W. Prerequisite: 370, and 
Zool 455 or 650. Mutchmor. Life processes, organ functions of insects. 
656. Selected Topics in Insect Physiology. (Zool 656) (3-0) Cr. 3. S. 
Prerequisite: 655. Mutchmor. Advanced study of selected physiological 
processes of insects, and review of current problems in insect physiology. 
671. Insect Populations and Pest Management. (3-3) Cr. 4. Alt. S., of-
fered 1976. Prerequisite: 370; A Eel 309; Stat 101 or 401 . Pedigo. Concepts 
of insect population dynamics, emphasizing sampling, outbreaks, analysis, 
bioeconomics, and management systems. 
673. Insect Pathology. (3-3) Cr. 4. Alt. W., offered 1977. Prerequisite: 
370 and a course in a microbial science. Beegle. Principles of insect 
pathology and microbiology; infectious and non-infectious diseases of in-
sects; diagnosis, prevention and use of entomogenous pathogens in insect 
population management. 
674. Advanced Medical Entomology. (2-6) Cr. 4. Alt. W., offered 1977. 
Prerequisite: 574. Rowley. Vector-parasite relationships, ecology, and 
epidemiology of anthropod-borne animal diseases. 
675. Insect Toxicology. (3-0) Cr. 3. Alt. S. , offered 1976. Prerequisite: 
572, and 655 or Zool 650. Dahm. Chemistry and mode of action of modem 
insecticides. 
699. Research. 
Environmental Studies 
(Interdepartmental Undergraduate Program) 
Craig B. Davis, Coordinator 
University Council on Environmental Studies: James 
O'Toole, chairman; Roger Bachmann; Thomas Carson; 
Craig Davis; Frederick DeLuca; Charles Donhowe; Neil 
Hamilton; Laurent Hodges; Nancy Meredith; and James 
Young. 
The Environmental Studies Program is designed for 
students interested in improving their understanding of 
environmental problems and the varied factors in-
fluencing the development and solution of these prob-
lems, or for students desiring careers in environmental 
science, environmental technology, environmental 
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planning and management, environmental assessment, 
or environmental education. The program is designed 
to give the student an appreciation of the environment 
and an overview of environmental problems and their 
solutions. The over-all structure and philosophy of the 
program are designed to provide an atmosphere in 
which interdisciplinary breadth may be combined with 
disciplinary depth in the quest for solutions to environ-
mental problems. 
The Colleges of Engineering, Home Economics, and 
Sciences and Humanities participate in this program. 
The structure of the program has two facets: a re-
quired "Core" and an elective "Area of Emphasis" 
(AOE). The Core incorporates 15 credit hours of course 
work and is designed to acquaint students with the in-
tricate, interdisciplinary nature of environmental prob-
lems. The Area of Emphasis consists of 30 credit hours 
of course work and is designed to allow each student to 
individualize the program to suit his or her. desires and 
goals. Courses for the AOE are selected from dis-
ciplinary courses taught by various departments on 
campus. Students may select courses from one or more 
of the following subject areas: Energy, Culture, Land-
use, Food Technology Assessment. 
Research and independent study activity are en-
couraged. Students may include up to eight hours of 
University Studies 290E or 490E in their AOE's. These 
activities may include internship experiences when ap-
proved in advance by the Council on Environmental 
Studies. 
Any student wishing to enter the environmental 
studies program must register with the coordinator of 
the environmental studies program. A member of the 
Environmental Studies Curriculum Committee will be 
assigned to assist the student and his or her departmen-
tal adviser with the development of an AOE. The stu-
dent must prepare a written statement in which he or 
she lists reasons for desiring an environmental studies 
program. Council approval of each AOE is required. 
AOE's may include not more than 15 credits of course 
work in the student's departmental major. 
Detailed descriptions of the program including lists 
of all requirements may be obtained in the Environ-
mental Studies office, 141 Bessey Hall. 
190 COURSES AND PROGRAMS 
Family Environment 
Ruth E. Deacon, Head of Department 
Professors: Beveridge (Emeritus), Budolfson, Deacon, 
Liston (Emeritus), Peet, Pickett, Powers. 
Associate Professors: Heltsley, Morris, Schwieder, 
Rippie. 
Assistant Professors: Beutler, Bishop, Eldridge, Hull, 
Jeries, Meredith, Strong, Weltha, Yearns. 
Instructors: Huffman, Foell, Mercier, Norem, Wedin, 
Williams. 
Undergraduate Study 
For undergraduate curriculum in family environment 
leading to the degree Bachelor of Science, see Home 
Economics, Curricula. 
The department offers work for the degree Bachelor 
of Science with three options: (1) family services, (2) 
consumer services, and (3) general education. 
The Department of Family Environment offers 
courses designed to develop an understanding of the 
family as and in environment. All of the options in-
clude coursework which emphasizes the family, its 
near environment, and the interaction of the family 
with its environment. 
The family services option prepares students for a 
wide range of employment. Opportunities may be 
found with public and private family service agencies, 
public housing, youth groups, and home economics ex-
tension. 
The consumer services option prepares students for 
employment with agencies and organizations focusing 
on housing, equipment, management, and consumer 
behavior. The agencies and organizations may be busi-
ness and industry, government agencies, and private 
nonprofit organizations. 
The general education option is nonprofessionally 
oriented. Courses are selected from several areas and 
may provide excellent preparation for family life and 
community volunteer opportunities. 
The subject matter areas within the department may 
be combined in several ways within each option de-
pending on the specificity of the students' educational 
objectives. The four subject matter areas are: consumer 
and management, household equipment, housing, and 
individual and family. 
Graduate Study 
The department offers work for the degree Master of 
Science with major in family environment and minor 
work for students taking major work in other depart-
ments. Work may be taken for the degree Doctor of 
Philosophy as a joint major with departments such as 
Home &onomics Education, Child Development, Food 
and Nutrition, Economics, Physics, Chemistry, and 
Sociology and Anthropology. 
The department cooperates in the interdepartmental 
programs of Housing, Water Resources, Technology 
and Social Change in Foreign Cultures, (see Index). 
Prerequisite to major work in family environment is 
the completion of at least 15 credits in each of the 
following areas: communicative arts, humanities, 
physical and biological sciences, and social and 
behavioral sciences. The student should also have the 
equivalent of the courses generally considered as in-
troductory principles in the family environment pro-
gram at this institution. Students emphasizing the 
physical aspects of family environment should have 
the basic work in housing, equipment, and food pre-
paration. Educational background in the biological, 
chemical, physical, or social sciences may be suitable, 
depending on the student's objectives. 
There is no stipulated foreign language requirement 
for graduate work. All requirements are the 
responsibility of the student's program of study com-
mittee, subject to approval of the department head. 
Open to graduate students for minor graduate credit 
only: 308, 340, 408A, 408B, 410, 412, 415, 445, 446, 
460, 470,485, 488. 
Courses Primarily for Undergraduate Students 
185. Families and Their Environment. (3-0) Cr. 3. F.W. Exploration of 
the social, economic, physical, and aesthetic dimensions of family environ-
ment. 
200. Sophomore Seminar. (1-0) Cr. R. F.W.S. Orientation to family en-
vironment; practicum and professional opportunities and expectations. 
240. Introduction to Family Housing. (3-0) Cr. 3. F.W.S.SSI. Physical, 
cultural, economic, social, and personal conditions that affect family hous-
ing. Factors related to differences in housing needs. Problems for housing 
improvement. 
254. Equipment in the Home. (3-0) Cr. 3. F.W.S.SSJ. Utilization of 
water, electricity, gas, light, and heat for doing work and maintaining 
health, safety, and comfort in the home environment. Application of basic 
physical science principles. 
270. The Individual and The Family. (3-0) Cr. 3. F.W.S.SS. Prere-
quisite: Sophomore Classification. Basic need fulfillment throughout the 
life cycle. Developing individual potential as a member of a family through 
experiences of love, trust, identity, responsibility, and autonomy. Satisfac-
tory-fail only. 
285. Family Needs and Services in American Culture. (3-0) Cr. 3. 
F.W.S. Prerequisite: Three credits of psychology, Soc 134. An examination 
of the development of specialized familial services in Western Culture. 
Social response to familial alterations over time, with particular emphasis 
upon the evolution of familial services. 
308. Modem Lighting for Residential Interiors. (2-4) Cr. 3. F.W.S. 
Prerequisite: Three credits in housing and equipment, and permission of 
instructor. Lighting as a design factor to meet needs of individuals and 
families for task, general , and decorative purposes. Light sources and 
techniques to implement objectives in design. 
318. Small Equipment. (2-3) Cr. 3. F.W.S. Prerequisite: Sophomore 
classification. Selection and use of portable appliances as related to various 
consumer needs and interests. Laboratory experiences with appliances for 
food preparation, care of the home, clothing construction, personal groom-
ing. 
340. Housing for Special Groups. (3-0) Cr. 3. F.W.S. Prerequisite: 240. 
The housing problems of the low-income, minority, and physically limited 
segments of our society. Programs and research currently being conducted 
or proposed toward solution of the housing problems of these groups. Field 
trip. 
341. Housing Finance. (3-0) Cr. 3. W. Prerequisite: 240, Econ 241 or 
242. Financial consideration needed when individuals and families rent, 
remodel, buy, or build dwellings. 
370. Intra Family Communication. (3-0) Cr. 3. W. An analysis of func-
tional communication within families by focusing on conflicts between 
husband and wife and between parents and children. Role playing, guided 
fantasy, videotapes, and readings will be used to expand experiential and 
intellectual awareness of each member of the family. 
375. Management in the Family. (3-0) Cr. 3. F.W.S. Prerequisite: Three 
credits of psychology, Soc 134, Econ 241 or 242. Management related to 
functions of the family in society. Comparison of families with respect to 
goals sought, resources available, and managerial behavior. Changes within 
the family and its environment which necessitate management. Decision 
and choice as aspects of individual and group adjustment to changed situa-
tions. 
385. Family Llfe Patterns. (3-0) Cr. 3. F.W.S.SSJ. Prerequisite: Three 
credits of psychology, Soc 134. The interaction and implications of select-
ed factors that influence intra-family response and behavior. Social class, 
religion, child rearing, race, aging and other facets of family life are ex-
amined from several perspectives as they produce distinct family life pat-
terns for different sectors of our population. 
386. Family Services. (3-2) Cr. 5. F.W. Prerequisite: 285. An examina-
tion of purposes, staffing, operation, and clientele of organizations and 
agencies serving families. Analysis of problems in coordination and de-
livery of services to families. An introduction to principles and techniques 
for facilitating the helping relationship. 
400. Senior Seminar. (1-0) Cr. R. F.W.S. Prerequisite: Senior standing. 
Career opportunities; professional concerns in helping and consumer 
services. 
408A, 4088. Equipment for Care of Modem FabriCI. 408A: (3-0) Cr. 3. 
S. 4088: (0-3) Cr. 1. S. Prerequisite: T & C 204. 408A: Survey of equipment, 
materials, and procedures designed for modern fabric care. Relationship of 
performance to methods of care. Review of research and current literature. 
4088: Laboratory experimentation. Concurrent registration in 408A is re-
quired. 
410. Food-Related Major Home Appliances. (2-4) Cr. 4. W. Pre-
requisite: 254, F & N 208. Design and performance of ranges, refrigerators, 
and food freezers. Use and evaluation in terms of utility to consumers. 
412. Kitchen, Bath, and Utility Area Planning. (2-4) Cr. 3. W. Pre-
requisite: Six credits in housing, applied art or achitecture, junior 
classification. Planning of kitchen, bath, and utility areas for form, func-
tion, and economy; problems of effective use of utilities; remodeling. 
415. Families as Consumers. (3-0) Cr. 3. F.S. Prerequiste: Three credits 
of psychology, Soc 134, Econ 241 or 242. The family's relationship to the 
consumer movement; consumer issues; dimensions of the consumer role; 
interaction of consumers, government and the market; process of choice; 
evaluation of information and protection. 
421. Demonstration. (2-4) Cr. 3. S. Prerequisite: 254, Sp 211, senior 
classification. Demonstration as a means of integrating and communicating 
knowledge. Planning and presenting direct audience demonstrations for 
groups of varying size, background, and interest. Reservations required. 
425. Seminar. Cr. 1 to 3. F.W.S. 
A. Family Relations and Human Development. 
8. Housing. 
C. Consumer Economics and Management. 
D. Household F.quipment. 
G. General Family Environment. 
445. Residential Utilities. (2-3) Cr. 3. Alt. F., offered 1976. Prerequisite: 
240, 254. Natural and technological resources for maintenance of comfort, 
health and safety in the home. Use of natural resources to meet human 
need. Impact of the home on physical environment. 
446. Housing Alternatives for Individuals and Families. (2-3) Cr. 3. 
F. Prerequisite: 240. Meeting human needs through alternative housing 
forms. Emphasis on internal housing environment as influenced by 
technological and physical factors. Field trip. 
460. Rehabilitation Principles and Services. (2-1 arr.) Cr. 3. F.S. Pre-
requisite: Soc 134, 3 credits of psychology. Programs and activities de-
signed to return a disabled or handicapped family member to functioning 
in his home and community. Presentations by rehabilitation team members 
with whom home economists work. Physical, social, psychological, 
economic, and intellectual limitations of individuals. 
470. Communication With Families. (3-0) Cr. 3. F.W. Prerequisite: 
270, 385. An analysis of the interpersonal communication process as it ap-
plies to the context of the family. Emphasizes aspects of culture, language, 
and semantics that affect the transfer of meaning. 
485. Planning Change in the Family Environment. (3-0) Cr. 3. S. 
Prerequisite: Nine credits in sociology, psychology, urban planning or 
family environment; junior classification. Methods of identifying and 
analyzing problems in the environment of families. Techniques of involv-
ing families in effective processes of planning change. 
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488. Family Finance. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: Three credits 
of psychology, Soc 134, Econ 241 or 242 , senior classification. Managerial 
approaches to financial problems of families. Decision-making relative to 
acquiring and allocating income. Financial arrangement focused on con-
sumer credit, savings and investments, insurance, home ownership, and 
estate planning. 
490. Independent Study. Cr. arr. Prerequisite: Twelve credits in ap-
plicable courses and permission of instructor. Consult department office on 
procedures for filing a written plan of study. 
A. Family Relations and Human Development. 
8 . Housing. 
C. Consumer Economics and Management. 
D. Household F.quipment. 
F. Field Trips and Field Experience. 
G. General Family Environment. 
H. Honors Program. 
491. Practicum. Cr. var., 16 hr. maximum. Prerequisite: Permission of 
instructor, reservation required. Supervised work experience off-campus in 
the following service areas. Satisfactory-fail only. 
A. Family Services. 
8. Consumer Services. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Family Environment Short Courses. Cr. arr. SS. Short courses de-
signed primarily for special groups. Credits are not accepted for graduate 
credit in family environment. Short courses are offered under the following 
general designations. 
A. Family Relations and Human Development. 
8. Housing. 
C. Consumer Economics and Management. 
D. Household F.quipment. 
G. General Family Environment. 
504. Research Methods and Techniques. (4-0) Cr. 4. F. Prerequisite: 
Twelve credits in social sciences. Research methods and techniques ap-
plicable to studies of the family as and in environment. Emphasis on 
problem selection and analysis. 
519. Consumer DynamiCI. (3-0) Cr. 3. S. Prerequisite: 415, 488. 
Consumer roles in the evolution of economic society. Analysis of changes 
in consumer interactions with public and private institutions serving con-
sumer interests. 
521. Housing and Social Environment. (3-0) Cr. 3 W. Prerequisite: 240 
or equivalent, Econ 241 or 242, 3 credits of psychology, Soc 134. Human 
housing as related to social environments: political, economic, and 
sociological. Emphasis on research. 
522. Time and Human Resources. (3-0) Cr. 3. W. Prerequisite: Soc 
134, 3 credits in psychology, Econ 241 or 242. Time, space, and human at-
tributes as basic resources in family life. Social and technical concepts for 
furthering attainment of family goals through work and leisure. 
523. Management Within ~amily Environment. (3-0) Cr. 3. S. Pre-
requisite: 375. Philosophy and trends of management in the family related 
to environmental conditions and socioeconomic levels. 
540. Advanced Studies in Household Equipment. (2-3) Cr. 3 each time 
elected. Alt. F., offered 1975. Prerequisite: 504, 12 credits of household 
equipment. Experimental study of appliances designed for automating 
tasks related to food storage, preparation, and cooking; care and construc-
tion of modern fabrics; and maintenance of health, comfort, and con-
venience in the home. Planning and conducting performance tests for stu-
dying suitability of appliances for performing intended service to families. 
570. The Individual and Family Development. (3-0) Cr. 3. F.W.SS. 
Prerequisite: Twelve credits in behavioral sciences. Experiential learning 
and encounter with ways that interpersonal relationships contribute to the 
development of human potentia l for individuals and families. 
575. Cultural Foundations of Family Llfe. (3-0) Cr. 3. S. Prerequisite: 
Nine credits in behavioral sciences. Cultural influences in individual and 
family development; roles of family members; values, customs, taboos, and 
rituals related to family life. 
578. Family Analysis. (3-0) Cr. 3. W. Prerequisite: Nine credits in 
behavioral sciences. Analysis of conceptual frameworks in the area of the 
family by examining their development, concepts, assumptions, inade-
quacies, and contradictions. 
579. DynamiCI of Family Relationships. (3-0) Cr. 3. S. Prerequisite: 
Nine credits in behavioral sciences. Psychosocial analysis of interpersonal 
relationships within the family as influenced by basic needs, familial roles, 
and values and attitudes in a changing society. 
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588. Family Economics. (3-0) Cr. 3. F. Prerequisite: &on 241 or 242, 3 
credits in psychology, Soc 134. Problems of measuring family inmme, 
wealth, and welfare. Programs for improving adequacy and security of in-
come during family life cycle. Factors which influence standards and levels 
of living. 
590. Special Topics. Cr. arr. Prerequisite: Permission of instructor. 
Consult department office on procedure for filing a written plan of study. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household F.quipment. 
F. Field Trips and Field Experience. 
G. General Family Environment. 
591. Practicum in Family Environment. (as arr.) Cr. 1 to 6 each time 
elected. Prerequisite: Completion of 15 credits of graduate coursework. 
Supervised experience in the following areas of family environment: 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household F.quipment. 
G. General Family Environment. 
C.ourses for Graduate Students, major or minor 
604. Seminar. Cr. 1 to 3. F.W.S. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household F.quipment. 
G. General Family Environment. 
699. Research. Cr. arr. 
A. Family Relations and Human Development. 
B. Housing. 
C. Consumer Economics and Management. 
D. Household F.quipment. 
G. General Family Environment. 
Farm Operations 
For more information about this curriculum, see 
College of Agriculture-Curriculum. 
Fisheries and Wildlife Biology 
For description of courses, see Animal Ecology. 
Food and Nutrition 
Wilma D. Brewer, Head of Department 
Professors: Amrich, Carlin, Eppright (Emeritus), 
Garcia, McMillan, Miller, Roderuck, Swanson 
(Emeritus). 
Associate Professors: Hathcock, Olson, William Run-
yan. 
Assistant Professors: Bohnenkamp, Gillham, Judge, 
Jane Love, Mark Love, Madden, Mairs, McComber, 
Munsen, Thora Runyan. 
Instructors: Corey, Finnemore, Isaacson. 
Undergraduate Study 
Courses in food and nutrition acquaint the student 
with the principles underlying the selection, prepara-
tion, and use of food for human health and for the 
welfare of society. Emphasis is placed on the scientific, 
cultural, and professional aspects of the broad area of 
food and nutrition. 
The department offers work for the degree Bachelor 
of Science with four majors: community nutrition, 
dietetics, food and nutrition and related science, and 
food science. Each of these majors affords excellent 
preparation for many different kinds of positions and 
provides a good basis for graduate study for students 
who wish to continue for advanced degrees. 
The major in community nutrition offers preparation 
for work as a nutrition consultant in public health, 
social welfare organizations, extension service, or in-
dustry. This major is planned for students interested in 
helping people everywhere to use knowledge of nutri-
tion for the betterment of their health. 
The major in dietetics is planned for students in-
terested in food service and nutrition education. 
Graduates are prepared for a wide variety of positions 
in hospitals, clinics, sanatoriums, and homes for 
children and for the aged. They may work as private 
nutrition consultants in cooperation with physicians, 
or as nutritionists with food industries. This major 
meets the academic requirements for membership in 
the American Dietetic Association. Course numbers 
with the middle digit "4" identify courses that are 
specific for the Coordinated Undergraduate Program. 
The major in food and nutrition and related science 
prepares students for positions as research assistants in 
laboratories of colleges and universities, research in-
stitutes, government agencies, industries, and founda-
tions. It affords an especially strong background for 
graduate work. 
The major in food science serves those who are in-
terested in preparation of food and in food-product de-
velopment in experimental kitchens or laboratories of 
industries or universities. It prepares students for food-
product development or food-promotion programs in 
industries, for food editorships in papers and 
magazines, and for conducting food-centered programs 
on radio and television. It leads to careers in consumer 
services in business and industry. 
Graduate Study 
The department offers work for the degree Master of 
Science with majors in food science, nutrition, and 
food and nutrition, and for the degree Doctor of 
Philosophy with majors in food science and in nutri-
tion, and minor work for students taking major work in 
other departments. 
Prerequisite to major work is the completion of a cur-
riculum in food and nutrition substantially equivalent 
to that required of undergraduates at Iowa State 
University. Students with undergraduate majors in 
biological and physical sciences are qualified for 
graduate study in food science and nutrition. 
Students taking major work for the degree Doctor of 
Philosophy either in food science or in nutrition may 
choose minors from other fields of home economics as 
well as from chemistry, biochemistry, bacteriology, 
economics, food technology, journalism, psychology, 
physiology, statistics, or other related fields. 
There is no foreign language requirement for the 
degree Master of Science. For the degree Doctor of 
Philosophy, the foreign language requirement may be 
met by: ( 1) demonstration of a satisfactory reading 
knowledge of two languages (French, German, Spanish, 
Russian); (2) competence in communication in one of 
the above languages as demonstrated by examination or 
as indicated by two years of course work (C grade or 
better) in the baccalaureate program. 
The department cooperates in the interdepartmental 
programs of lmmunobiology, Molecular, Cellular, and 
Developmental Biology, Technology and Social Change 
in Foreign Cultures, and Water Resources, (see Index). 
Open to graduate students for minor only: 305, 410, 
413,414,419,431,432B,433. 
C.ourses Primarily for Undergraduate Students 
101. Orientation to Food and Nutrition. (1-0) Cr. 1. F.S. Prerequisite: 
Freshman or sophomore classification. Scope and significance of food and 
nutrition; professional opportunities. Offered on a satisfactory-fail basis 
only. 
107. Nutrition and Man's Food. (4-0) Cr. 4. F.W.S.SS. Prerequisite: Biol 
101 or Zoo) 155. Understanding and implementing present day knowledge 
of nutrition; the use of food for health and satisfaction of the individual 
and the family. 
208. Principles of Food Preparation. (3-6) Cr. 5. F.W.S. Prerequisite: 
Credit or classification in Chem 231 or 334 and F & N 107 or 232. Applica-
tion of scientific principles in the use and preparation of selected food pro-
ducts. 
214, 215. Foods I and II. 214: (2-6); 215: (1-6) Cr. 4 each. F.W.S. Pre-
requisite: 214: Chem 231 or 334, credit or classification in F & N 107; 215: 
214. Composition and structure of foods and principles underlying pre-
paration of food products of standard quality; behavior and interactions of 
constituents of food. This sequence is prerequisite for advanced study of 
food. 
232. Nutrition of the Child and the Family. (3-0) Cr. 3. F.W.S. Prere-
quisite: Biol 101 or Zoo! 155. Nutritional needs during reproduction, 
growth, and later life; adjusting meals to meet the needs of family mem-
bers. Not available to students with credit in 107, 305 or 410. 
240. Orientation to General Dietetics. (1-0) Cr. 1. S. Prerequisite: Ad-
mission to the coordinated undergraduate program in general dietetics. In-
troduction to the role of dietitians in hospitals and the community. 
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303. Family Meal Management. (3-3) Cr. 4. F.W.S.SSI. Prerequisite: 
107 or 305; 208 or 215. Choice, purchase, preparation, and service of foods; 
a study of foods on the market; time, energy, and money management in re-
lation to feeding the family; consideration of nutritional needs, food habits, 
and social customs of family groups. 
304. Sensory Evaluation of Food. (1-4) Cr. 3. Alt. S. Prerequisite: 208 
or 215 or F Tch 114. Application of principles of sensory evaluation of the 
quality of foods. Methodology for taste panels. Correlation of data with ob-
jective measurements of food quality. 
305. Nutrition and Dietetics. (3-3) Cr. 4. F.W.S. Prerequisite: 3 credits 
in biochemistry; Biol 101 or 105, 102B or Zoo! 155; junior classification. 
Physiological and chemical bases for nutrient needs; factors to consider in 
satisfying these needs for individuals and populations. 
320. Fundamentals of Food Measurements. (1-6) Cr. 3. S. Prerequisite: 
215, 303; Phys 106 or 111. Advance reservation required. Miller. Basic con-
cepts and principles of the assessment of foods; introductory aspects of 
subjective and objective evaluation of food quality. Certain basic influences 
in food acceptance patterns. 
340. Communication in the Hospital, the Clinic, and the Community. 
(1-0) Cr. 1. S. Prerequisite: 240. Principles of effective communication in 
the hospital, the clinic, and the community. Identification and application 
of these principles in the clinical setting. 
400A, 400B. Field Study Tour. Cr. R. A:F; B:F. Prerequisite: For Food 
and Nutrition majors only; A. Senior classification required; B. Senior or 
junior classification required. A: Observation of the dietitian in a medical 
teaching center, hospital, clini&, and public health department. B: Guided 
study tour of industrial food centers, food research laboratories, and ex-
perimental test kitchens. 
404A, 404B. Seminar in Food and Nutrition. (2-0) Cr. 2 each. A:. S; B: 
F.W. Prerequisite: A: 442; B: 305, senior classification. Majors only. Orien-
tation to professional work; state, national, and international problems in 
food and nutrition. 
410. Nutrition During Human Growth and Development. (2-2) Cr. 3. 
F.S. Prerequisite: 305. Nutritional needs during growth and development; 
interrelation of nutrients with other factors; physiological, social, and 
psychological components. 
411. Experimental Studies of Food. (2-6) Cr. 4. F.W. Prerequisite: 215, 
3 credits in biochemistry, senior classification. Miller. Application of 
scientific principles to the solution of problems in food preparation. Not to 
be taken by majors in food science or students desiring to take 421 and 
422. 
413. Community Nutrition. (2-3) Cr. 3. F. Prerequisite: 305. Survey of 
current public health nutrition problems among nutritionally vulnerable 
individuals and groups; discussion of the multi-dimensional nature of 
these problems and of community programs designed to help solve them; 
role of community nutritionists. Concurrent field observations. 
414. Program Development in Community Nutrition. (2-3) Cr. 3. S. 
Prerequisite: 113. Identification of problems; introduction to planning and 
evaluation of programs. Dietary surveys of small population groups are de-
signed and conducted with faculty guidance. 
418A, 418B. Methods of Teaching Nutrition. (3-0) Cr. 3. A:. S; B: W.S. 
Prerequisite: A: 240, 431, Psych 333; B: 431, Psych 333. Objectives, or-
ganiz.ation of subject matter, practical application of methods and techni-
ques for teaching patients, medical and dietetic interns, student nurses, and 
employees. 
419. The Dynamics of the Family Food Economy. (3-0) Cr. 3. Alt. W., 
offered 1977. Prerequisite: &on 242, junior or senior classification. The 
parameters of the family decision-making focused on food, trends in food 
marketing, fundamentals of the food market ea:momy. Optimizing com-
petence in the food market to achieve basic human needs and wants. 
420. History of Food. (2-3) Cr. 3. F. Prerequisite: 320, 9 credits in social 
sciences. Miller. Study of our food heritage; historical perspectives as they 
influence and determine present-day foods of families. 
421. Principles of Food Science I. (2-6) Cr. 4. F. Prerequisite: 320, B&B 
301, 311. Experimental approach to the study of factors influencing 
behavior of foods: eggs, emulsions, gels, hatters, and meats. 
422. Principles of Food Science II. (2-6) Cr. 4. W. Prerequisite: 421 . 
Miller. Experimental approach to the study of doughs, fats and oils. 
423. Introduction to Research in Food Science. (1-6) Cr. 3. S. Pre-
requisite: 422. Miller. Guidance and individual experience in planning, ex-
ecuting and reporting a problem in food research. Interpretation and 
evaluation of pertinent literature. 
426. Multicultural Food Patterns of Families. (0-6) Cr. 3. S. Pre-
requisite: 422 and permission of instructor. Study and preparation of the 
food and beverage common to and characterizing family foods in other 
countries. 
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430. Supervised Hospital Experience. Cr. 3. SS.F. Prerequisite: Senior 
classification in food and nutrition. Supervised experience in a hospital 
dietary department. Advance approval by department head is required. 
431. Diet Therapy I. (4-0) Cr. 4. F.W. Prerequisite: 305. Basic 
biochemical and physiological conditions which necessitate dietary 
modification as a part of the therapeutic management of the patient. 
432A, 432B. Diet Therapy II. (2-0) Cr. 2 each. A: S; B: W.S. Pre-
requisite: A: 442; B: 431. A: Rationale for dietary modifications required as 
part of therapeutic management of certain biochemical and physiological 
conditions. B: Rationale for dietary modifications required as part of 
therapeutic management of certain biochemical and physiological condi-
tions; role of the dietitian in the hospital and other health services. 
433. The Biological Basis of Nutrition. (3-0) Cr. 3. Alt. S. Prerequisite: 
305. The interrelationship of nutrition and human biological functions. 
440. Delivery of Nutritional Care. (2-12) Cr. 6. F.W. Prerequisite: 340, 
concurrent enrollment in 441 and 442. Analysis of and participation in the 
processes involved in the delivery of nutritional care. 
441 . Medical Dietetics. (2-12) Cr. 6. F.W. Prerequisite: Concurrent 
enrollment in 440 and 442. Biological basis of medical, drug, and diet 
therapy for selected pathologies. Utili:zation of information from diagnostic 
tests in planning and conducting nutritional care of patients. Integration of 
principles with clinical experience. 
442. Applied Normal Nutrition. (3-9) Cr. 4. F.W. Prerequisite: Concur-
rent enrollment in 440 and 441. Evaluation of established food patterns 
and nutritional knowledge of individuals and groups; determination of pa-
tient needs and development of appropriate diet instruction. Integration of 
principles with clinical experience. 
490. Independent Study. Cr. arr. Prerequisite: 305 and permission of 
department head and instructor. A. Nutrition. B. Food Science. C. 
Coordinated Undergraduate Program. H. Honors Program. 
499. Senior Research. Cr. arr. each time elected. F.W.S. Prerequisite: 
305, B&B 405; Chem 211 or B&B 311; permission of instructor. Individual 
study of methods used in nutrition and food science research with applica-
tion to selected problems. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Short Course. Cr. arr. SS. Prerequisite: Permission of instructor. 
521, 522, 523. Selected Studies in Food Science. (1-6) Cr. 3 each. Yr. 
Prerequisite: 215, B&B 301 or 311; Bact 300. 521, 522: Experimental ap-
proach to the study of chemical and physical properties of interactive com-
ponents of selected foods; correlated emphasis on selection, application, 
and evaluation of pertinent literature. 523: Individual design, execution, 
and summari:zation of the laboratory investigation of a problem in food re-
search. Emphasis on development of critical evaluation and interpretation 
of data and supporting literature. 
550. Processed Foods. (3-0 or 6) Cr. 3 or 5. S. Prerequisite: 521 , B&B 
405, Bact 413. Physical and chemical aspects of commercially prepared 
foods; methods of standardi:zation, preservation, evaluation of quality. 
590. Special Topics. Cr. arr. Prerequisite: 305 and permission of depart-
ment head and instructor. 
A. Nutrition. 
B. Food Science. 
C. Professional Problems. 
Courses for Graduate Students, major or minor 
601. Principles of Nutrition. (3-0) Cr. 3. W. Prerequisite: 305, B&B 305. 
Advanced study of nutrition. Required of all graduate students in the de-
partment. 
606. Chemical Methods for Research in Food and Nutrition. (1-9) Cr. 
4. F. Prerequisite: 305; Chem 211 or equivalent. Application of chemical 
techniques to research in nutrition and food science. 
607 A, 607B. Animal Experimentation in Nutrition Research. 607 A: 
(1-0 or 3) Cr. 1 or 2. W.; 6078: (0-6) Cr. 2. S. Prerequisite: 606 or Chem 211 
or equivalent. Amrich. The animal feeding experiment as a technique in 
nutrition research. Two quarters taken consecutively are required. Prin-
ciples and basic experimental design using small laboratory animals. In-
dividual problems in the animal laboratory. 
609. Seminar. Cr." R; F.W.S. Required of all graduate majors in the Food 
and Nutrition Department. 
615. Advanced Nutrition. (3-0) Cr. 3 each time elected. F.S. Pre-
requisite: 601. Arnrich, Garcia, Hathcock, Roderuck, Runyan. Series of one-
term courses on such topics as proteins, vitamins, minerals, lipids, energy 
metabolism, evaluation of nutritional status. Classical and current research 
literature in each area. 
619. Research Methods in Food Science. (1-6) Cr. 3. F. or W. Pre-
requisite: 521 , Chem 335, Bact 413. Application of physical, chemical, and 
organoleptic techniques to research in food science. Use of experimental 
design, analysis of data and review of literature. 
620. Advanced Food Science. (3-0 or 2) Cr. 3 or 4. Prerequisite: 619. 
Carlin. Physical and chemical behavior of basic food constituents. Series of 
nonsequence courses on such topics as protein, fat, carbohydrate. 
680. Modem Views of Nutrition. (An S 680) See Animal Science. 
699. Research. 
A. Nutrition. 
B. Food Science. 
Food Technology 
W. W. Marion, Head of Department 
Professors: Carlin, Goll, Hammond, Hartman, Iverson, 
.Kline, Kraft, LaGrange, Nielsen, Snyder, Topel, Walker. 
Associate Professors: Parrish, Rosenberger, Rust, 
Stromer. 
Assistant Professor: Hasiak. 
Undergraduate Study 
For undergraduate curriculum in Food Technology, 
see College of Agriculture, Curricula. 
Food technology is a curriculum administered by the 
College of Agriculture. It consists of the application of 
the sciences (especially chemistry, microbiology, and 
engineering) to the development, manufacture, market-
ing, and protection of food products. The many facets 
of food technology, such as research, development, pro-
cessing, packaging, quality control, marketing, foreign 
trade, and governmental supervision create a variety of 
interesting career opportunities. The curriculum is con-
structed according to the recommendations of pro-
fessional societies. It has been made flexible so that a 
student after talcing a core of basic courses in food pro-
cessing, preservation, sanitation, and analysis may 
specialize in those fields of the food industry that are 
most attractive. 
Business 
Students who are particularly interested in purchas-
ing and sales management, marketing, and the 
economic aspects of the food industry may elect the 
business minor, in which courses in industrial manage-
ment, economics, and communications replace some of 
the courses in the physical and biological sciences. 
Special Programs 
Students who wish to combine education in 
mechanical, chemical, or agricultural engineering with 
that in food technology may arrange a special five-year 
program leading to Bachelor of Science degrees in food 
technology and that of the engineering department 
selected. 
Minor work is available to students majoring in other 
curricula by completing 15 credits (for second minor) 
or 20 credits (for first minor) of selected courses in 
food technology. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in food 
technology, and minor work for students majoring in 
other departments. Graduate work in meat science is 
offered as a joint major in animal science and food 
technology. Within the food technology major, the stu-
dent may specialize in bacteriology or dairy 
microbiology. 
The department also participates in the in-
terdepartmental programs of Molecular, Cellular, and 
Developmental Biology and Water Resources. (See 
Index.) 
Prerequisite to major graduate work is the satisfac-
tory completion of an undergraduate curriculum essen-
tially equivalent to the food technology curriculum of-
fered in this department or the completion of a cur-
riculum in a related science such as dairy technology, 
bacteriology, chemistry, biochemistry, or engineering. 
Preparation in biology, chemistry, physics, and 
calculus along with knowledge of food processing, 
sanitation, and preservation are particularly desirable 
for those intending to pursue graduate work. 
The foreign language requirement for the degree 
Master of Science is a reading knowledge of one foreign 
language, as evidenced by a score of 400 or more on ihe 
ETS examination. The foreign language requirement for 
the degree Doctor of Philosophy is a reading knowledge 
of one foreign language, as evidenced by a score of 500 
or more on the ETS examination and by satisfactory 
completion of one year of college study in the same 
language. German, French, Russian, and Spanish are 
acceptable foreign languages. Other languages, includ-
ing English for foreign students, may be acceptable 
based on the judgment of the student's graduate com-
mittee. 
Courses open to graduate students for minor credit 
only: 398, 412, 413, 414, 449, 450, 491, 492. Exceptions 
may be made for graduate majors whose undergraduate 
preparation was not in food or a food-product 
technology but in a related science. Upon approval of 
their graduate committees, they may take dairy and 
food industry courses with 400 numbers for graduate 
credit. 
C.ourses Primarily for Undergraduate Students 
All courses with numbers less than 500 are open to 
undergraduate students on a satisfactory-fail basis. 
110. Technical Lectures. (1-0) Cr. R; F. Orientation in preparing for a 
career as food technologist. 
114. Introductory Food Technology. (3-3) Cr. 3 or 4. W.S. Composition 
and physical properties of foods. Methods of preserving foods. Factors af-
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fecting consumer acceptance. History of food technology. Government 
regulation of food industry. 
202. Buie Food Industries. (3-0) Cr. 3. W. Prerequisite: 114 and 
permission of instructor. Manufacture of basic food products. Food packag-
ing. Application of new processes to the food industry. 
305. Processing and Marketing of Fluid Milk. (3-0 or 3-3) Cr. 3 or 4. 
Alt. F., offered 1976. Prerequisite: Chem 231 or 335. Biol 105. 1be applica-
tion of microbiology, chemistry, and technology to the processing and dis-
tribution of fluid milk products; sanitary standards; quality control. 
398. Seminar on the World Food Problem. (2-0) Cr. 2. Prerequisite: 
114 or 202. F. Kraft and Snyder. Study of the task of providing food for the 
world's population. Class discussions based on readings in population 
growth, food production, availability of plant and animal proteins, new 
foods, food supplements, nutrition, and barriers to agricultural develop-
ment. Satisfactory-fail basis. 
412. Food Preservation. (Bact 412) (3-0 or 3-6) Cr. 3 or 5. F. Pre-
requisite: Biol 105 for lecture, Bact 300 for laboratory. Kraft. Preservation, 
maintenance of quality of food products. Field trips. 
413. Microorganisms in Foods. (Bact 413) See Bacteriology. 
414. Food, Milk and Water Sanitation. (Bact 414) (3-0 or 3-6) Cr. 3 or 
5. S. Prerequisite: Biol 105 for lecture, Bact 300 for laboratory. Walker. Con-
trol of biological, chemical, and physical environments in maintaining 
proper sanitation and safety of foods and water. Regulations governing 
sanitation. Field trips. 
449. Food Chemistry. (3-6) Cr. 3 or 5. F. Prerequisite: Diem 231 or 335. 
Hammond. The structure, properties, and reactions of important food con-
stituents and basic food commodities. The analysis and composition of 
food products. 
450. Dairy Microbiology. (Bact 450) (3-0 or 3-6) Cr. 3 or 5. W. Pre-
requisite: Biol 105 for lecture, Bact 300 for laboratory. Beneficial and 
harmful microorganisms in milk and milk products. Standard methods of 
bacteriological analysis. Prevention of microbial spoilage. 
490. Independent Study in Dairy and Food Technology. Cr. var. 
Laboratory investigations, assigned readings and reports on chemical, 
microbiological, and processing problems of food products. 
H. Honors Program. 
491, 492. Introduction to Food Processing Systems. (3-0 or 3) Cr. 3 or 
4. Alt. F.W., offered 1975-76. Prerequisite: 202, Math 109. 491 : Processing 
of several food commodities will be used to illustrate food processing 
systems and unit operations. 492: Packaging, quality control, plant design 
and layout as applied to food processing. 
499. Seminar in Food Technology. (1-0) Cr. 1. May be taken twice for 
credit. S. Prerequisite: Junior standing. Snyder. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
547. Biological Applications of Microscopy. (3-0) Cr. 3 Alt. W., offered 
1976. Prerequisite: Permission of the instructor. Stromer. Principles and 
types of information obtained from light and electron microscopy techni-
ques. Demonstrations and structural data analysis with various biosystems. 
548. Food Industry Regulations_ (2-0) Cr. 2. Alt. S., offered 1976. Pre-
requisite: Permission of instructor. Nielsen. Study of international, federal, 
state, and local regulations affecting food products development, manufac-
ture, and marketing; standards and definitions; food safety and consumer 
protection. 
C.ourses for Graduate Students, major or minor 
623. Topics in Food Chemistry. (3-0) Cr. 3. Alt. W., offered 1976. Pre-
requisite: 449 and permission of instructor. Hammond and Snyder. The 
chemistry of processes leading to changes in flavor, texture, or color in 
foods. 
640. Food Proteins_ (3-0) Cr. 3. Alt. F., offered 1975. Prerequisite: 8 & B 
404 or permission of instructor. Fundamental properties of protein systems 
found in milk, eggs, meat, and cereal grains. Effect of processing on food 
proteins. 
656. Advanced Food Microbiology. (Bact 656) (5-0) Cr. 5. Alt. S. , of-
fered 1976. Prerequisite: 450, Bact 413 and permission of instructor. Rela-
tion of the physiological and taxonomic grouping of microorganisms to the 
processing technology of dairy products, meats, poultry, eggs, fruits, and 
vegetables. 
660. Seminar. (1-0) Cr. 1. F.W.S. 
670. Special Problems in Food Technology. Cr. arr. Prerequisite: A 
major or minor in food technology or dairy microbiology. 
699. Research. 
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Foreign Languages 
T. W. Turnage, Acting Chairman of Department 
Professors: McVicker, Morris, Schwartz, Soto 
Associate Professors: Bernard, Dow, Graupera, Judith 
Lacasa, Michelsons, Thogmartin. 
Assistant Professors: Bruner, Chatfield, Courteau, 
Kahn, Jaime Lacasa, Nabrotzky, Norman, Rumold, 
Valdes, Vinograde, von Wittich. 
Instructors; Font, Freyermuth, Froewiss, Johnson, 
Smith, Van Iten, Yviricu. 
Undergraduate Study 
Courses offered by the Foreign Language Department 
are designed to give students a knowledge of the fun-
damentals of the language, and of the culture and the 
literature of the people whose language is being 
studied. 
The department offers majors in French, German, 
Russian, and Spanish, leading to the degree Bachelor of 
Arts. For a complete statement of degree requirements, 
see Sciences and Humanities, Curriculum. 
Majors in the various languages are required to com-
plete at least 57 hours, with 36 hours at the 300 level or 
above, with the possible inclusion of credits gained by 
examination, applicable to the major, limited to 21. 
The courses include sequences in civiliz.ation, com-
position and conversation, and literature. 
The Department of Foreign Languages participates in 
the Iowa Board of Regents' foreign language summer 
programs in Austria, France, and Spain. 
Information concerning these programs can be ob-
tained directly from: The Department of Foreign 
Languages, 300 Pearson Hall, Iowa State University, 
Ames, Iowa 50010. 
Students who have had foreign language training in 
high school in a language offered at Iowa State may ob-
tain credit by passing appropriate examinations. Native 
speakers of the foreign languages may take certain 
courses in their languages at the 300 level or above, or 
may obtain credit by passing appropriate examinations 
at that level. 
Graduate Study 
Courses open for graduate minor credit are: 342, 343, 
344, 345, 346, 347, 401, 402, 403, 407, 408, 409, 410, 
411, 412, 413, 414, 415, 440, 441, 442, 443, 464, 467, 
468,469,471,473. 
Courses Primarily for Undergraduate Students 
Courses in Classical Studies 
141, 142, 143. Elementary Latin. {4-1) Cr. 4 each. 141: F.; 142: W.; 143: 
S. Prerequisite: 142: 141; 143: 142. To provide a reading knowledge of 
classical Latin. 
161, 162, 163. Elementary Greek. {4-1) Cr. 4 each. 161: F.; 162: W.; 
163: S. Prerequisite: 162: 161 ; 163: 162. To provide a reading knowledge of 
classical Greek. 
Courses in French 
101, 102, 103. Elementary French. (4-1) Cr. 4 each. 101: F.W.SSI. ; 102: 
W.S.SSil.; 103: F.S.SSI. Prerequisite: 102: 101; 103: 102. Introduction to 
French with emphasis on development of aural-oral skills with intensive 
use of the language laboratory. 
101A. Reading Knowledge of Scientific French. (3-0} Cr. R; SS. Essen-
tials of French Grammar to permit use of the language as a research tool 
with aid of dictionary. For graduate students. Emphasis on problems of 
translation. 
204. French Pronunciation. (2-1) Cr. 2. W.S. Prerequisite: Credit or 
classification in 211. Diction and intonation. Development of proper 
French accent through phonetics, mechanics of sound formation, 
syllabification, inflection, and intonation. Required for French majors. 
207, 208, 209. Survey of French Llterature. (3-0) Cr. 3 each. Yr. Pre-
requisite: 103. Study of representative selections of French literature from 
its origins to modem times. Main emphasis on reading comprehension. 
Lectures and discussions in English. Designed especially for nonmajors 
with a requirement beyond the elementary course but recommended to ma-
jors as an introduction to 400-level courses in the novel, drama, and 
poetry. 207: Middle Ages, Renaissance, and seventeenth century. 208: Eigh-
teenth and early nineteenth century. 209: Late nineteenth and twentieth 
century. 
210. Negritude and Afro-French Llterature. (3-0} Cr. 3. S. Prerequisite: 
103. The Negritude movement and its founders: Senghor, Cesaire, Damas. 
Oral literary traditions of French-colonized Africa; special characteristics 
and contributions of Maghrib literature; current Third-World poetry and 
prose in French from the newly emerging African states. Readings in 
French; lectures in English. Independent reading and reporting of new 
works with emphasis on problems corresponding to those of Afro.-
Americans and minority or underprivileged peoples everywhere. 
211, 212, 213. Intermediate French. (4-1) Cr. 4 each. Yr. Prerequisite: 
211: 103; 212: 211; 213: 212. Continued emphasis on development of aural-
oral skills and mastery of basic principles of French grammar. 
311, 312, 313. Elementary French Composition and Conversation. 
(2-0) Cr. 2 each. Yr. Prerequisite: 213. Continuing review of grammar, prac-
tice in composition and conversation. 
314, 315, 316. French Civilization. (2-0} Cr. 2 each. Yr. Pre-
requisite: 213. Study of French history, art, architecture, music. social in-
stitutions and life in France. Lectures and discussions in French. 314: From 
the Middle Ages to 1661. 315: From 1661 to 1870. 316: From 1870 to pre-
sent. 
317, 318, 319. Survey of French Llterature. (3-0} Cr. 3 each. Yr. Pre-
requisite: 213. An introduction to French literature and criticism from the 
beginnings to the present. Lectures and discussions in French. 317: From 
the earliest French texts to 1661. 318: From 1661 to 1870. 319: From 1870 
to the present. 
401, 402, 403. Advanced French Composition and Conversation. (3-0) 
Cr. 3 each. Yr. Prerequisite: 313. Intensive composition and conversation 
practice using literary masterpieces as a basis for development of an ap-
preciation for style, idiomatic usages, and effective expression of ideas as 
well as for improvement of speaking and writing skills. Increased emphasis 
on vocabulary building, granunatical correctness, and compatibility of style 
and content. 
407, 408, 409. French Prose: The Development of the Novel Form. 
(3-0} Cr. 3 each. Yr. Prerequisite: 313. French prose from its beginnings to 
the present day with special emphasis on the development of the novel 
fonn. Lectures and discussion in French. 407: F.arly prose writings and the 
early novels through the age of enlightenment. 408: 1be century of the nov-
el: Romanticism, Realism, Naturalism. 409: The novel since 1900. 
410, 411, 412. French Drama. (3-0) Cr. 3 each. Yr. Prerequisite: 313. 
French dramatic literature from the Middle Ages to the present day. Lec-
tures and discussions in French. 410: Middle Ages and Renaissance 
theater; the beginnings of the classical drama, Corneille, 411: Classical 
drama. Racine and Moliere; tragedy, comedy, and the Drame Bourgeois of 
the eighteenth century; Romanticism, Realism, and Naturalism in the 
theater. 412: The theater since 1900. 
413, 414, 415. French Poetry. (3-0) Cr. 3 each. Yr. Prerequisite: 313. 
Lectures and discussions in French. 413: Introduction to French prosody 
and textual analysis as applied to poetry. 414: The Romantics and the Sym-
bolists. 415: The twentieth century. 
Courses in German 
131, 132, 133. Elementary German. (4-1) Cr. 4 each. 131: F.W.SSI.; 
132: W.S.SSII .; 133: F.S.SSI. Prerequisite: 132: 131 ; 133: 132. Introduction 
to German through the aural-oral approach with intensive use of the 
language laboratory. 
131A, 132A. Reading Knowledge of Scientific German. (3-0) Cr. R. 
131A: SS!. ; 132A: SSII. Essentials of German grammer to permit use of the 
language in research with aid of dictionary. For graduate students. Em-
phasis on problems of translation. 
236, 237, 238. Intermediate German. (4-1) Cr. 4 each. Yr. Prerequisite: 
236: 133; 237: 236; 238: 237. Review of grammar, selected readings, further 
practice in oral and written communication. 
236A, 237 A, 238A. Intermediate German. Reading Knowledge Em· 
phasis. (4-0) Cr. 4 each. Yr. Prerequisite: 236A: 133; 237 A: 236A; 238A: 
237 A. Brief review of grarrunar. Selected readings, practice in translation 
from German to English. 
336, 337, 338. German Civilization. (3-0) Cr. 3 each. Yr. Prerequisite: 
238A. German history, art, and architecture. Readings, lectures, and dis-
cussions in German. 336: Germanic origins and migrations; Charlemagne 
and the Carolingian Renaissance to 850. 337: The Holy Roman Empire of . 
the German nation. Romanesque and gothic art and architecture. 338: The 
Reformation; the Thirty Years War; the rise of Prussia. Art and architecture 
since 1450. 
339, 340, 341. Elementary German Composition and Conversation. 
(3-0) Cr. 3 each. Yr. Prerequisite: 339: 238A; 340: 339; 341: 340. Thorough 
review of German grammar. Practice in writing and speaking German. 
342, 343, 344. Eighteenth Century German Literature. (3-0) Cr. 3 each. 
Alt. Yr., offered 1976-77. Prerequisite: 238A. 342: German literature of the 
Enlightenment. Dramas and literary criticism of Lessing. Wieland and the 
development of the German novel. Rococo poetry. 343: German literature 
of the Storm and Stress period. Klopstock, Herder, poetic theory, drama of 
social criticism. Klinger, Lenz, young Goethe, young Schiller. 344: German 
literature of the Classical Period. Influence of Greece on Germany, 
humanism, Goethe, Schiller, and Holderlin. 
345, 346, 347. German Literature from 1800 to the Present. (3-0) Cr. 3 
each. Alt. Yr., offered 1975-76. Prerequisite: 238A. 345: German literature 
of the romantic period. Readings and discussions in romantic concepts of 
religion, art, poetry, folk literature, the Middle Ages, and the supernatural. 
346: German literature since 1830: Young Germany, poetic realism and 
naturalism. Emphasis on development of the German theater. 347: Twen-
tieth century German literature from expressionism to present-day 
documentary writing. Interpretations and evaluations of prose, fiction, 
drama, and poetry in cultural context. 
440. Goethe's Faust, Part I. (3-0) Cr. 3. Alt. S., offered 1977. Pre-
requisite: 344 and 347. Interpretation, including the Faust legend and tradi-
tion in literature. 
441, 442, 443. Advanced German Composition and Conversation. 
(3-0) Cr. 3 each. Alt. Yr. Prerequisite: 341. Intensive practice in composi-
tion and conversation, using literary masterpieces as a basis for written and 
oral discussion. 
Courses in Italian 
111, 112, 113. Elementary Italian. (4-1) Cr. 4 each. 111: F.SSI. ; 112: 
W.SSII .; 113: F.S. Prerequisite: 111: 110, 112: 111. lntroduction to the basic 
grammar and structure of the Italian language with use of the language 
laboratory and supplemented by graded reading selections of a practical 
and cultural nature. Especially recommended as a second area of language 
study for majors in French and Spanish. 
215, 216, 217. Intermediate Italian. (4-1). Cr. 4 each. Yr. Prerequisite: 
215: 113; 216: 215; 217: 216. Review of first-year principles (fall quarter) 
and expanded study of granunar; development of written and spoken skills; 
introduction to Italian civilization and literature through extracts from 
noted authors. 
Courses in Linguistics 
491, 492, 493. Introduction to Romance Linguistics. (3-0) Cr. 3 each. 
Yr. Prerequisite: Reading knowledge of French or Spanish desirable. 
Methods of modem descriptive and historical linguistics. Emphasis on his-
tory and description of the Romance languages, especially French and 
Spanish. Lectures and discussions in English. For students who plan to 
teach or pursue graduate work in the foreign language field. 491: Modem 
descriptive linguistics. Practice in solving problems in linguistics and writ-
FOREIGN LANGUAGES 197 
ing descriptions of language. 492: Linguistics for foreign language teachers. 
Applications of linguistics in teaching foreign languages, with special em-
phasis c;m the implications of current linguistic research in the teaching of 
pronunciation and grammar. 493: History of the Romance languages. 
Courses in Portuguese 
171, 172, 173. Elementary Portuguese. (4-1). Cr. 4 each. Yr. Pre-
requisite: 172: 171; 173: 172. Introduction to Portuguese through the aural-
oral approach. Essentials of grammar necessary for reading, writing, com-
prehension and conversation on an elementary level. 
Courses in Russian 
121, 122, 123. Elementary Russian. (4-1) Cr. 4 each. Yr. Prerequisite: 
122: 121 ; 123: 122. Introduction to Russian through the aural-oral ap-
proach. Essentials of grammar necessary for reading, writing, com-
prehension and conversation on an elementary level. 
224, 225, 226. Intermediate Russian. (4-1) Cr. 4 each. Yr. Prerequisite: 
224: 123; 225: 224; 226: 225. Systematic review of grammar. Reading of 
Russian short stories. Composition and conversation. 
324, 325, 326. Advanced Russian. (3-0) Cr. 3 each. Yr. Prerequisite: 
226. Composition and conversation based on masterpieces of Russian 
literature. Survey of Russian literature from the tenth century to the pre-
sent. 
327, 328, 329. Russian Civilization. (3-0) Cr. 3 each. Alt. Yr. Pre-
requisite: 226. Survey of history, art, architecture, music, geography, and 
economic development of the Russian nation. Lectures and discussions in 
Russian. 
421, 422, 423. Advanced Russian Composition and Conversation. 
(3-0) Cr. 3 each. Alt. Yr. Prerequisite: 421 : 326; 422: 421; 423: 422. In-
tensive practice in writing and speaking Russian. 
427, 428, 429. Literary Masters of the Nineteenth Century. (3-0) Cr. 3 
each. Alt. Yr. Prerequisite: 326. Social and artistic trends in Russian life as 
reflected in works of writers such as Pushkin, Lermontov, Gogol, Turgenev, 
Tolstoy, Dostoevsky, and Chekhov. Lectures and discussion in Russian. 
Courses in Spanish 
151, 152, 153. Elementary Spanish. (4-1) Cr. 4 each. 151: F.W.SSI.; 
152: W.S.SSII.; 153: F.S.SSI. Prerequisite: 152: 151 ; 153: 152. Essentials of 
construction and vocabulary with an aural-oral approach and with use of 
the language laboratory. 
251, 252, 253. Intermediate Spanish. (4-1) Cr. 4 each. Yr. Prerequisite: 
251 : 153, 252: 251; 253: 252. Review of the basic elements of the Spanish 
language. Further intensive practice in oral communication. Directed prac-
tice in writing. Development of fluency with idiomatic expressions. Read-
ing of short selections. 
351, 352, 353. Introduction to Hispanic Literature. (3-0) Cr. 3 each. 
Yr. Prerequisite: 351: 253; 352: 351; 353: 352. Highlights of Hispanic 
literature from the Middle Ages to the present, with a presentation of the 
techniques of literary criticism. Lectures, discussion, and individual 
analysis of selections. 
354, 355, 356. Spanish Composition and Conversation. (3-0) Cr. 3 
each. Yr. Prerequisite: 354: 253; 355: 354; 356: 355. An intensive study of 
Spanish grammar to strengthen control of the structure of the language. 
354: Written composition and grammatical analysis. Emphasis on reading 
and pronunciation. 355: Emphasis on grammatical analysis and composi-
tion. 356: Emphasis on conversation. 
357, 358, 359. Spanish and Ibero-American Civilization. (3-0) Cr. 3 
each. Yr. Prerequisite: 253. From earliest times to the present. Survey of the 
art .and architecture, as well as the social structure of Spanish life. 359 is 
devoted exclusively to the study of Latin America. Lectures and discussion 
in Spanish. 
464. Colonial Spanish American Literature. (3-0) Cr. 3 Alt. W., offered 
1977. Prerequisite: 353. Selected readings in historical and literary 
materials from the time of the conquest to the period of struggle for in-
dependence. Lecture, discussion in Spanish. Individual research. 
465. Nineteenth Century Spanish American Literature. (3-0) Cr. 3 
each time taken, maximum of 6. S. Prerequisite: 353. A study of the literary 
movements and representative works of prominent writers of nineteenth 
century. Spanish America. Lectures, discussion in Spanish. Individual re-
search. 
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466. Twentieth Century Spanish American literature. (3-0) Cr. 3 each 
time taken, maximum of 9. F. Prerequisite: 353. A study of the literary 
movements and representative works of prominent writers of twentieth 
century Spanish America. Lectures, discussion in Spanish. Individual re-
search. 
467, 468, 469. Advanced Spanish Composition and Conversation. 
(3-0) Cr. 3 each. Yr. Prerequisite: 467: 356; 468: 467; 469: 468. Intensive 
practice in writing and speaking. Use of cultural essays and newspapers as 
a basis for conversations and compositions. Further increase of vocabulary 
and knowledge of idiomatic phrases and expressions. Emphasis on diction 
and intonation. 
471. Introduction to Cervantes. (3-0) Cr. 3. Alternate S., offered 1976. 
Prerequisite: 353. Comprehensive study of selected illustrative parts of the 
Quixote and other works of Cervantes. Lectures, discussion in Spanish. In-
dividual research. 
479. Spanish American Drama. (3-0) Cr. 3. Alternate W., offered 1976. 
Prerequisite: 353. Analysis and critical study of key works of the drama of 
Spanish America. Lectures, discussion in Spanish. Individual research. 
484. Medieval literature of Spain. (3-0) Cr. 3. Alternate F., offered 
1976. Prerequisite: 353. A study of representative works of medieval Spain. 
Lectures, discussion in Spanish. Individual research. 
485. literature of Spain Through the Golden Age. (3-0) Cr. 3 each 
time taken, maximum of 9. S. Prerequisite: 353. Comprehensive study of 
key works with emphasis on major representatives from the Renaissance 
and Golden Age. Lectures, discussion in Spanish. Individual research. 
486. Nineteenth Century Peninsular literature. (3-0) Cr. 3 each time 
taken, maximum of 9. W. Prerequisite: 353. A study of the literary move-
ments and representative works of prominent writers of Spain from the 
beginning of the nineteenth century to the generation of '98. Lectures, dis-
cussion in Spanish. Individual research. 
487. Twentieth Century Peninsular literature. (3-0) Cr. 3 each time 
taken, maximum of 9. F. Prerequisite: 353. A study of the literary move-
ments and representative works of prominent writers of Spain of the twen-
tieth century. Lectures, discussion in Spanish. Individual research. 
Course in Translation 
371. Modem German literature in Translation. (3-0) Cr. 3. W. In-
troduction to German literature and civilization through readings, lectures, 
and discussions in English of modem German authors including Mann, 
Hesse, Brecht, Kafka, Grass, Boll, and others. 
Special Courses 
290. Special Elementary Languages. Cr. var. Prerequisite: Permission 
of instructor. Designed to meet the needs of students who seek instruction 
in languages not usually offered by the department. 
476. Methods of Teaching Foreign Languages. (Sec Ed 476) Cr. 3. W . 
. Prerequisite: Eighteen credits in foreign languages. 
490. Independent Study. Cr. 1 to 9 each time taken. Prerequisite: 
Permission of department head. Designed to meet the needs of students 
who seek work in areas other than those in which courses are offered, or 
who desire to integrate a study of literature or language with special pro-
blems in major fields. 
C. Classics. 
F. French. 
G. German. 
H. Honors. 
I. Italian. 
L. Linguistics. 
M. Methods. 
P. Portuguese. 
R. Russian. 
S. Spanish. 
Z. Other languages. 
Forestry 
Henry H. Webster, Head of Department 
Professors: Bensend, Bultena, Gordon, Kellogg 
(Emeritus), McNabb, Scholtes, Thomson. 
Associate Professors: Beardsley, Countryman, Hinz, 
Hopkins, Prestemof!., Y oesting. 
Assistant Professors: Hall, Promnitz. 
Undergraduate Study 
The department offers work for the degree Bachelor 
of Science with majors in forestry and outdoor recrea-
tion resources. Specialization may be in administration 
and management, quantitative-analytical techniques or 
biological-physical relationships as they apply to the 
management of forest resources, outdoor recreation re-
sources, or wood products production and marketing. 
Many private firms as well as federal, regional, state, 
and local agencies seek graduates to fill positions in 
management of natural resources. The wood processing 
industries (such as pulp and paper, plywood, particle 
board, lumber, and others) offer professional op-
portunities in production, product development, qual-
ity control, and marketing. 
With appropriate graduate study, the range of op-
portunities is expanded to include research and educa-
tion as well as more specialized administrative posi-
tions. 
A six-week summer field studies program is 
normally prerequisite to admission to the junior year 
for students enrolled in the forestry curriculum. Stu-
dents enrolled in the outdoor recreation resources cur-
riculum may attend this field studies program on an 
elective basis. An outdoor recreation resource field in-
spection trip (For 361) is also available. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
forestry and minor work to students taking major work 
in other departments. Areas of specialization for the 
M.S. degree are: forest administration and management, 
forest biology, forest biometry, forest economics and 
marketing, and wood science. Areas of specialization 
for the Ph.D. are: forest biology-wood science, forest 
biometry and forest economics. This graduate program 
is open to and suitable for students who have majored 
in forestry, outdoor recreation resources, other natural 
resource fields and related sciences. A nonthesis 
masters option is available. All students are required to 
teach and conduct research as part of their training for 
the Ph.D. degree. 
The department also participates in the in-
terdepartmental program of Water Resources. (See 
Index.) 
Open to graduate students for minor credit only: 301, 
302, 344, 380, 386, 397, 407, 414, 442, 445, 451, 452, 
453,454,470,481,484,485,487,488,489, 491. 
C.ourses Primarily for Undergraduate Students 
101. Introduction to Forestry and Outdoor Recreation Resources. 
(3-0) Cr. 3. F. Evaluation of trends in demand for products and services ob-
tainable from forest and outdoor recreation resources; the managing of 
forest oriented resources; the satisfaction of recreational and aesthetic 
needs; implications for current and future management; management 
possibilities, problems, policy issues. 
101L Field Studies and Demonstrations. (0-3) Cr. 1. F. Prerequisite: 
Classification in For 101. Overview of field activities encountered by 
forestry and outdoor recreation graduates. For forestry and outdoor recrea-
tion majors. 
110. Orientation. (1-0) Cr. R; F. Orientation to activities and procedures 
of the Department of Forestry. Discussion of forestry and outdoor recrea-
tion resource management as a career. For satisfactory-fail credit only. 
200. Forest Conaervation. (3-0) Cr. 3. W. Evolution of forest conserva-
tion in the United States. Current public and private conservation policies. 
Forests in relation to human needs; conflicts between uses of forest re-
sources. The department recommends that credit in both 101 and 200 not 
be applied toward graduation. 
201. Forest F.cology. (0-6) Cr. 2. Summer field studies. Introduction to 
tree identification and the manipulation of forest ecosystems for the pro-
duction of water, timber, recreation, forage, and wildlife. 
202. Wood Utilization. (0-6) Cr. 2. Summer field studies. Timber pro-
ducts industries of an important forest area; techniques and problems en-
countered in harvesting and processing wood products; field study of effi-
cient use of timber. 
203. Forest Resource Measurements. (0-9) Cr. 3. Sununer field studies. 
Field surveying and inventory sampling. Practice in measuring forest land 
and products including timber, wildlife, forage, and recreation. Data collec-
tion, analysis and estimation, and map and report preparation. 
204. Multiple Use Operations. (0-6) Cr. 2. Sununer field studies. Field 
study of forest and recreation resource problems and management pro-
grams. Interaction of user groups, forest industries, special-interest groups, 
resource agencies, and local communities. Examination of conflicts, issues, 
and alternative solutions. 
241. Forestry and Outdoor Recreation Resoura! Measurements. (2-3) 
Cr. 3. S. Prerequisite: Math 162, Com S 201, Stat 104. Measurement of 
forest and outdoor recreation resources. Principles of estimating by sampl-
ing and application for inventorying forest and outdoor recreation re-
sources. 
258. Dendrology. (Bot 256) See Botany. 
300. Forest Resource Management. (3-0) Cr. 3. F. A technical overview 
of mensurational, silvicultural, and managerial methods of concern to the 
specialist in forest-related activities. Not open to forest resource manage-
ment students. 
301. Forest Biology. (2-2) Cr. 3. F. Prerequisite: 241; Bot 107. Effects of 
genetic and environmental factors on processes underlying forest tree and 
stand growth. 
302. Silviculture. (3-3) Cr. 4. S. Prerequisite: 301; Agron 357. The 
manipulation of forest vegetation in relation to ecological principles. All 
uses of forest vegetation considered. 
344. Forestry and Outdoor Recreation Resoura! Surveys. (4-0) Cr. 4. 
S. Prerequisite: Stat 104. Methods for inventorying various forest resources 
and uses including range, water, and recreational resources. Estimating 
models and sampling schemes for providing estimates necessary to manage 
these resources within forestry context. 
357. Forest Soils. (Agron 357) See Agronomy. 
380. Outdoor Recreation Resource Management. (2-3) Cr. 3 . S. Recrea-
tional use of land and water areas. Planning for recreation. Recreation pro-
grams and policies of public agencies and private owners. Current policy 
problems and issues arising from recreational demands. 
381. Outdoor Recreation Field Trip. Cr. 2. F. or S. Prerequisite: 360, 
permission of instructor. One week field trip to study programs and prob-
lems of outdoor recreation resource managing agencies. Report required. 
378. Fundamentals of Entomology and Pest Management. (Ent 376) 
See Entomology. 
380. Wood Technology. (3-6) Cr. 5. W. Prerequisite: Biol 101. Anatomy, 
macroscopic identification, and introduction to chemical and physical 
properties of wood as related to processing. 
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388. Wood Llquid Relations. (3-3) Cr. 4 . Alt. F, offered 1976. Pre-
requisite: 380; Chem 231 or equivalent. Cell wall structure; wood in rela-
tion to moisture; specific gravity; seasoning; protection of wood from in-
sects and decay; fire retardent and stabilizing treatments. 
390. Forest Protection. (3-0) Cr. 3. S. Role of major destructive factors 
(forest insects, diseases, fire, animals, and man) in the forest ecosystem. 
Systems analysis: fire-weather relations, fire danger ratings; insect popula-
tion dynamics. Evaluation and economic analysis of forest protection 
problems. 
397. Forest Regulation and Operations. (3-0) Cr. 3. F. Prerequisite: 
302, 451. Principles of organizing, regulating, and administering forest 
lands in conjunction with commercial harvest and multiple-use goals for 
both private and public ownership. 
407. Forest Influences. (2-2) Cr. 3. W. Prerequisite: 301. Influence of 
forests on climate, water yield, and soil erosion. Uses of trees as environ-
mental medifiers. 
414. General Photogrammetry and Photo-Interpretation. (2-2) Cr. 3. 
W. Prerequisite: Three professional courses in student's major. Use of aerial 
and terrestrial photographs in resource management and research. Tech-
niques of measurement, cartographic methods, and interpretation applica-
ble to controlled photographs. 
418. Forest Pathology. (Bot 416) See Botany. 
417. Wood Deterioration. (Bot 417) See Botany. 
442. Dynamics of Forest Stands. (2-3) Cr. 3. W. Prerequisite: 241 . 
Measurement of growth of forests . Models for quantifying stand structure 
and dynamics. Prediction of future structure, growth, and yield. 
445. Forest Photogrammetry and Photo-Interpretation. (1-6) Cr. 3. S. 
Prerequisite: C E 210. Use of aerial photographs in forest management. 
Measurement of land, trees, and timber stands on aerial photographs. 
Preparation of type and planimetric maps from photography. Principles of 
remote sensing. Forest resource management students only. 
451. Management of Forest and Related Outdoor Recreation 
Resources: F.conomics and Marketing. (2-2) Cr. 3. S. Prerequisite: 241, or 
344; Econ 242. Economic factors and analytical methods influencing de-
cisions by forest and related outdoor recreation resource agencies and 
firms. Marketing-of services and products provided by such agencies and 
firms; influence of population, income, and related economic and social 
factors . 
452. Management of Forest and Related Outdoor Recreation 
Resources: Quantitative Analysis. (3-2) Cr. 4. F. Prerequisite: 451. 
Methods of rigorously identifying and specifying problems involved in 
management, protection and use of forest and related outdoor recreation re-
sources. Application of mathematical and statistical models to solving 
these managerial problems. Design and collection of information for use in 
these models. 
453. Management of Forest and Related Outdoor Recreation 
Resources: Policy and Administration. (3-0) Cr. 3. W. Prerequisite: 452 ; 
Pol S 215. Analysis of the political, institutional, and administrative pro-
cesses involved in the formulation of public and private policy concerning 
major forest and related outdoor recreation resource issues. 
454. Management of Forest and Related Outdoor Recreation 
Resources: Integrated Case Studies. (1-4) Cr. 3. S. Prerequisite: 453. Inte-
grated case studies of forest and related outdoor recreation resources 
management to illustrate methods of synthesizing the economic, 
mathematical, biological, political, and administrative principles discussed 
in preceding courses. 
470. Resoura! Allocation in Forest-Related Outdoor Recreation. (3-0) 
Cr. 3. W. Prerequisite: Econ 242. Analysis of factors influencing participa-
tion in forest-related outdoor recreation. Methods for evaluation and alloca-
tion of outdoor recreation resources. Current issues and problems. 
481. Wood Oiemistry. (3-3) Cr. 4 . W. Prerequisite: 380; Chem 231 or 
334. The chemistry of wood formation. Chemical properties of mature 
xylem as related to wood serviceability and processing. Technical survey of 
the pulp and paper industry. 
482. Social Behavior and Environmental Resources. (Soc 482) See 
Sociology. 
483. Sociology of Leisure and Recreation. (Soc. 483) See Sociology. 
484. Properties of Wood. (3-9) Cr. 3. Alt. SS., offered 1976. Prerequisite: 
I Ed 205. Structure and identification of wood; storage and handling of 
lumber; seasoning and other defects in lumber; machining and preparation 
of wood for gluing; woodworking glues. Not open to forestry majors. 
485. Wood C.Omposite Products. (3-3) Cr. 4 . Alt. F .. offered 1975. Pre-
requisite: 380, one course in organic chemistry. Principles of adhesion, 
chemistry of wood adhesives, production of laminated wood, plywood, 
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particle board and fiberboard products. A weekly seminar on the properties 
of materials other than wood and a field inspection trip. 
487. Mechanical Processing of Wood. (3-0) Cr. 3. Alt. S. , offered 1976. 
Prerequisite: 380. Mechanical processing: sawing, planing, sanding, chip-
ping, and defiberization. Use of wood in structures. 
488. Physical Properties of Wood. (3-2) Cr. 4. Alt. S., offered 1977. 
Prerequisite: 380; Phys 111 or equivalent. Wood in relation to heat, light, 
sound, and electricity. Introduction to wood mechanics. 
489. Wood Products Seminar. (0-2) Cr. 1. S. Prerequisite: Senior 
classification. Application of the principles of wood science to current in-
dustrial problems; detailed analysis of current events in the industry. Stu-
dent presentation involved. 
490. Independent Study. Cr. 1 to 6 each time elected. Prerequisite: 
Junior classification, permission of instructor. 
A. Forest Biology. 
B. Wood Technology. 
C. Forest and Outdoor Recreation Economics. 
D. Forest Management. 
E. Range Management. 
F. Forest Biometry. 
G. Forest Photogrammetry. 
H. Honors Program. 
I. Field Inspection Trip. 
J. Outdoor Recreation Resource Management. 
491 . Forest Range Management. (3-0) Cr. 3. W. Prerequisite: Econ 242; 
Bot 310; Bot 301 or 424. The place of range management in multiple-use 
forestry. Historical development of grazing in America. Grazing regions of 
the United States. Effects of grazing on physiology and ecology of plants. 
Technical problems in range and ranch management. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
504. Advanced Silviculture. (3-0) Cr. 3. Alt. S., offered 1977. Pre-
requisite: 302. Detailed analysis of the culture of trees and forests for man's 
benefit, with emphasis on intensive practices used in recreation area 
management, timber production, and urban forestry. 
543. Forest Biometry. (3-0) Cr. 3. Alt. W. , offered 1977. Prerequisite: 
442. Estimation of current stand volume and of stand growth. Selection of 
variables for volume and yield tables. Applications of sampling methods to 
forest resource surveys. 
570. Economics of Forest and Related Outdoor Recreation Resources 
Management. (2-2) Cr. 3. Alt. F., offered 1975. Prerequisite: 451 ; Econ 
301. Economic analysis of forest and related recreation resource manage-
ment alternatives as found in forest-oriented firms and agencies, with em-
phasis on methodology. 
587. Advanced Topics in Wood Science. (3-0) Cr. 3. Alt. W. , offered 
1976. Prerequisite: 380. Recent contributions of research and technology to 
product development. Areas of emphasis in basic and applied research. 
590. Special Topics. Cr. 2 to 5 each time elected. Prerequisite: Fifteen 
credits of acceptable graduate work, permission of the instructor. 
A. Forest Biology. 
B. Wood Science. 
C. Forest and Outdoor Recreation Economics. 
D. Forest Management. 
E. Range Management. 
F. Forest Biometry. 
G. Forest Photogrammetry. 
J. Outdoor Recreation Resource Management. 
594. Advanced Forest and Outdoor Recreation Resource Manage-
ment. (3-0) Cr. 3. Alt. F., offered 1976. Prerequisite: 397. A seminar ap-
proach to the critical analysis of forest and related outdoor recreation 
management problems as exemplified in public agencies and private firms. 
C.ourses for Graduate Students, major or minor 
801. Research Methods. (2-2) Cr. 3. Alt. W. , offered 1977. Prerequisite: 
Permission of instructor. Scientific method; hypothesis formulation and 
testing; project and study planning; preparation and critical analysis of 
study plans. Communication of research results. Institutional factors in re-
search. 
802. Advanced Forest Biology. (3-0) Cr. 3. Alt. W., offered 1976. Pre-
requisite: 302. Detailed analysis of processes underlying forest tree growth 
and development in relation to genetic and environmental factors. 
845. Advanced Forest Biometry. (4-0) Cr. 4. Alt. S., offered 1976. Pre-
requisite: 543; Stat 401, 402, 421. The theory and application of statistical 
and mathematical methods to forest measurement. Qualification problems 
in stand structure and growth. Sampling methods for forest inventory and 
estimation of past and future growth. Recent developments in forest 
biometry. 
870. Resource Allocation in Forestry and Outdoor Recreation 
Resources. (Econ 670) (2-2) Cr. 3. Alt. S., offered 1976. Prerequisite: 453; 
Econ 301. Examination of current problems of resource allocation in out-
door recreation and forestry. Emphasis placed on the implications of cur-
rent research for the analyst and manager. 
688. Formation of Wood. (3-0) Cr. 3. Alt. S., offered 1977. Prerequisite: 
380. Structure of the cell wall in woody plants. Measures of wood quality; 
environment as related to quality. Structure as related to the physical pro-
perties of wood. 
699. Research. Cr. 1to11. 
A. Forest Biology. 
B. Wood Science. 
C. Forest and Outdoor Recreation Economics. 
D. Forest Management. 
F. Forest Biometry. 
G. Forest Photograrnmetry. 
Freshman Engineering 
Arvid R. Eide, Chairman of Department 
Professors: Mashaw, Sanders. 
Associate Professors: Arnbal, Crawford, DeJong, Dowl-
ing, Northup. 
Assistant Professors: Butler, Granneman, Mercier,. 
Sayre. 
Instructors: Butterfield, Geringer, Legg, Streeter. 
Undergraduate Study 
The Department of Freshman Engineering has 
responsibility for the integration and coordination of 
areas associated with the basic freshman program (See 
College of Engineering) such as graphical communica-
tion, design, engineering computation, advising, career 
orientation, and academic assistance. Students entering 
the College of Engineering with an undeclared major 
are assigned to the Department of Freshman Engineer-
ing. The department offers orientation programs de-
signed to provide information concerning all dis-
. ciplines for undeclared students. 
The primary objective of the course offerings is to 
provide a basic program for all engineers that will pre-
pare the student to progress into any curriculum in the 
College of Engineering. 
The three academic areas of study are graphics, com-
putation, and design. Engineering graphics is a method 
of visually expressing ideas by means of images, 
graphs, and diagrams in order to gain, interpret, or 
communicate technical knowledge. Use of graphical 
procedures develops an individual's ability to visualize 
and comprehend the configuration of systems and 
parts, and to effectively communicate ideas and 
technical information. A study of computational 
methods provides the student a background of skills 
and techniques for orderly and efficient solutions of 
engineering problems. An introduction to design pro-
cedures will not only help prepare the student for de-
sign courses in his or her curriculum, but will develop 
a thought process that is applicable to any problem-
solving situation. 
In addition to the above services, the broad range of 
technical experience within the department faculty 
makes it possible to offer a variety of courses in sup-
port of other curricula. 
Courses Primarily for Undergraduate Students 
101. Orientation. (1-0) Cr. R; F. Nature of professional work in engineer-
ing and some fundamental considerations in selecting a career. 
102. Orientation Lectures. (1-0) Cr. R; W. A series of informational lec-
tures for professional orientation of undeclared students. 
108. Methods of Engineering Computations. (0-3) Cr. 1. F.W. Pre-
requisite: Credit or classification in Math 120 or 130. Training in skills, 
standards, and methods essential for engineering romputations. 
121. Technical Drawing for Applied Art. (2-4) Cr. 3. F.W.S. Fun-
damentals of instrument and freehand drawing. Theory and application of 
orthographic and pictorial drawing systems emphasizing perspective. 
151. Engineering Problems. (2-2) Cr. 2. F.W.S. Prerequisite: Credit or 
classification in Math 120 or 130. Structure, analysis, solution, and presen-
tation of engineering problems. Approximations, significance, and ac-
curacy. Investigation and use of computational equipment. Flow diagrams, 
prepared and student-generated programs. 
161. Engineering Graphics. (2-4) Cr. 3. F.W.S. Graphical representa-
tions, using sketching and instrument techniques. Orthographic projection 
of points, lines, planes, and solids. Graphical solution of engineering 
problems involving three-dimensional geometry. Axonometric and oblique 
pictorial drawing. Industrial practices including sections, standards, and 
basic dimensioning. 
171. Foundation for Engineering Design. (2-4) Cr. 3. W.S. Prerequisite: 
161. Elements in the design process with emphasis on fundamental pro-
cedure and stimulation of creativity. Topics related to the design process. 
Application of the design process through an open end project integrated 
with standard modes of communication. 
190. Special Problems. Cr. 1 to 5 each time taken. Experimental rourses 
or honors seminars pertaining to topics common to more than one 
engineering curriculum. 
241. Architectural Graphics I. (2-4) Cr. 3. F. Lettering and instrument 
drawing. Single and multiviews with emphasis on quality. Sections, con-
ventional practices, and dimensioning. Theory of projection, orthographic 
and pictorial. Projection of solids for visualization and communication. 
242. Architectural Graphics II. (2-4) Cr. 3. W. Prerequisite: 241 . 
Geometry of points, lines, and planes. Three-dimensional visualization of 
problems involving angles, piercing points, and clearances. Rotation. Study 
of plane, single curved, double curved, and warped surfaces. Intersection 
and development of surfaces. 
243. Architectural Graphics ill. (2-4) Cr. 3. S. Prerequisite: 242. The 
theory and application of perspective drawing. Shades and shadows, and 
reflections in both orthographic projection and perspective. 
290. Advanced Graphical Problems. Cr. 1 to 5. S. Prerequisite: 
Permission of instructor. Advanced graphical theory and application 
tailored to any area of need considered satisfactory by both the student and 
his major department adviser. Some example topics are: design layout 
drawing, true position dimensioning and geometric tolerancing, advanced 
detailing, map and contour drawing, production illustration, analysis of 
empirical data, graphical calculus, nomography. Other topics investigated 
on request. 
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General Graduate 
Studies 
Advisory Committee: Martin Ulmer, acting chairman; 
Donald Benson (Arts and Humanities), Robert Franke 
(Biological Sciences), Wilbert Hutton, Jr. (Physical 
Sciences), David M. Gradwohl (Social Sciences). 
The degree Master of Science or Master of Arts with 
major in general graduate studies is available to 
graduate students who wish to have a more diversified 
program of advanced study than that generally 
permitted students who specialire in a single subject. 
Those who elect general graduate studies are allowed 
to take courses in three different approved graduate 
areas, each subject contributing a minimum of 15 
credits toward the 50 graduate credits required for the 
degree. Each of the three areas chosen must be 
specifically authorired for major or minor graduate 
study in the department statement. Courses which may 
be used for credit toward this degree are selected from 
those listed in the Graduate College catalog for 
graduate credit. 
Both thesis and nonthesis options are available. If a 
thesis is chosen, a maximum of 5 credits in Research 
699 may be counted in the total of 50 required credits. 
If the nonthesis option is elected, evidence of original 
creative effort must be presented. This may be in the 
form of a demonstration of independent creativity such 
as a written report of laboratory, field, or library re-
search, a project in fine arts, or some other original 
contribution acceptable to the student's supervisory 
committee. In the nonthesis option a maximum of 5 
credits in 50~ level special topics may be counted 
toward the total of 50 graduate credits. 
A graduate advisory committee, in consultation with 
the student, will decide on the choice of option. The 
committee also aids the student in planning a program 
of study and in selecting appropriate courses. 
Foreign language requirements, if any, will be de-
cided by the student's committee. 
Although the program is open to any qualified 
graduate student, it is most useful to those who wish to 
improve their subject matter competence for teaching, 
either in high school, college, or university. 
Programs in biology, physical sciences, social 
sciences, humanities, art, or other disciplines can be 
especially designed for students or teachers who wish 
to increase their knowledge in several specialized 
areas. 
Students who wish to participate in general graduate 
studies should communicate with the chairman in 
charge of the program, or with the chairman of one of 
the subcommittees. 
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Genetics 
William J. Welshans, Head of Department 
Professors: Hollander, Imsande, Peterson, Pollak, 
Robertson, Sadanaga. 
Associate Professors: Atherly, Miller. 
Assistant Professors: Doerschug, Stadler. 
Undergmduate Study 
The Department of Genetics offers instruction in the 
science of heredity, and in the operation of the laws of 
inheritance in animals, plants, microorganisms, and 
human populations. The courses are also intended to 
demonstrate the broad cultural and philosophical 
aspects of this biological science. 
Gmduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
genetics, and minor work to students taking majors in 
other departments. 
No foreign language is required of candidates for the 
degree Master of Science. Candidates for the degree 
Doctor of Philosophy are required to demonstrate a 
proficiency in one foreign language. This requirement 
can be met by passing the Educational Testing Service 
graduate examination at the 50th percentile or better of 
the fourth semester undergraduate norms. Alternative-
ly, two years of undergraduate course work in one 
language with a grade of C or better will satisfy the re-
quirement. 
Prerequisite to major work is the completion of a 
thorough undergraduate curriculum in a biological 
science, or in a physical science, or in agriculture with 
evidence of excellent scholarship and aptitude for 
scientific research. 
The department offers the student the opportunity to 
work in such areas as Drosophila, maize, oat, mouse, 
immunological, microbial, biochemical, develop-
mental, and mammalian cell genetics. Minor work may 
be taken in agronomy, animal science, bacteriology, 
biochemistry, botany, horticulture, mathematics, 
statistics, veterinary medicine, and zoology. 
The department also participates in the in-
terdepartmental programs of Molecular, Cellular, and 
Developmental Biology; and Immunobiology (See 
Index.) 
Open to graduate students for minor credit only: 401, 
460. 
C.ourses Primarily for Undergraduate Students 
t340. Introductory Genetics. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: Biol 
101 or equivalent. Principles of genetics in plant and animal (including 
hwnan) populations with emphasis on classical genetic analysis. 
t350. Principles of Genetics. (3--0) Cr. 3. F.W.S. Prerequisite: Biol 105, 
Diem 231, or 333, or 335. An initial course exploring the principles of 
genetics with emphasis on molecular aspects of gene structure and func-
tion. 
t360. Heredity and Society. (3-0) Cr. 3. F.S. Prerequisite: Biol 101 or 
equivalent, or Anthro 219; junior or senior classification. This course is in-
tended as an introductory course in genetics for nonbiology majors who are 
interested in heredity and its importance, and implications to self and 
society. It is not recommended for those intending to take advanced 
courses in genetics. Topics included are evolution, the informational 
machinery of the cell, laws of inheritance, population genetics, human in-
heritance, and social, ethical, and political issues in genetics. 
t400. Human Heredity. (3-0) Cr. 3. S. Prerequisite: Biol 101 or 
equivalent; junior or senior classification. Principles of genetics as applied 
to human populations, including sex determination, sex linkage, in-
heritance of dominant and recessive traits, applications of the Hardy-
Weinberg formula to the inheritance of blood types, and recessive factors. 
401. Intermediate Genetics. (3-0) Cr. 3. F. Prerequisite: 340 or 350. 
Fundamental methods and concepts in genetics: chromosome mapping, 
gene structure, elementary mathematical genetics, polyploidy, and meiotic 
analysis. 
460. Introduction to Mathematical Genetics. (3-0) Cr. 3. S. Pre-
requisite: 401 , knowledge of elementary algebra. Pollak. Elementary pro-
bability and its application to Mendelian, population, and quantitative 
genetics. 
490. Independent Study. Cr. arr. Prerequisite: 401. 
tThe department recommends that credit for more than one introductory 
course in genetics (340, 350, 360, or 400) not be applied toward graduation. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
536, 537. Genetic Statistics. (Stat 536, 537) See Statistics. 
546. lmmunogenetics. (Imbio 546) (3-0) Cr. 3. Alt. F. offered 1975. 
Prerequisite: 340 or 350. Miller. Application of immunological principles 
to genetics: analytical procedures of blood typing; individual and species 
variation. 
590. Special Topics. (0-3 to 9) Cr. arr. Prerequisite: 401. 
C.ourses for Graduate Students, major or minor 
605. Cytogenetics. (Bot 605) (3-0). Cr. 3. Alt. W., offered 1977. Pre-
requisite: 401. Robertson. Studies of cytology and genetics in plants and 
animals with emphasis on crossing over and changes in chromosome struc-
ture and number. 
615. Laboratory in Cytogenetics. (0-6). Cr. 2. Alt. S., offered 1977. 
Prerequisite: 605. Sadanaga. Laboratory methods and techniques for 
cytogenetical research, with emphasis on plants. 
620. Molecular Genetics. (Bact 620, Imbio 620) (3-0) Cr. 3. Alt. W., of-
fered 1976. Prerequisite: 340 or 350; B&B 406, Atherly, Stadler. A detailed 
analysis of prokaryotic genetic material at the molecular level including: 
structure, replication, mutation, repair, recombination, and control of ex-
pression. General topics in molecular genetics of eukaryotes in cell culture. 
630. Advanced Plant Genetics. (3-0). Cr. 3. Alt. W., offered 1976. Pre-
requisite: 401. Robertson. Genetic analysis of plants including evolution, 
biochemical genetics, translation of genetic information, cytoplasmic in-
heritance, incompatibility systems, alterations of meiosis, and sex de-
termination. 
635. Animal Genetics. (3-6). Cr. 5. Alt. W., offered 1977. Prerequisite: 
305, 401. Hollander. Analytical procedures by means of markers, with 
special regard to Drosophila; surveys of the status of genetic analysis in 
arninals, especially domesticated species. 
640. Gene Organization. (3-0). Cr. 3. Alt. S .. offered 1976. Prerequisite: 
401. Peterson. Analysis of mutations to explore selected genes in pro-
karyotes and in eukaryotes such as Neurosporo, Drosophila, and maize. 
Topics include genetic fine structure, rates of mutation, rerombination, dif-
ferential enzyme products associated with DNA changes, evolutionary 
aspects of mutation, and molecular models of heterosis. 
650. Population Genetics. (An S 650) See Animal Science. 
690. Seminar. Cr. 1. F.W.S. 
698. Seminar in Molecular, Cellular and Developmental Biology. 
(MCDB 698) See Molecular, Cellular and Developmental Biology. 
699. Research. 
Geography 
For description of course, see Earth Science. 
Geology 
For description of courses, see Earth Science. 
History 
Louis G. Geiger, Chairman of Department 
Professors: Apt, Kottman, Sharlin. 
Associate Professors: Bennett, Cravens, Dobson, Keller, 
Moody, McJimsey, Whitaker. 
Assistant Professors: Avraamides, McCarthy, Madison, 
Osborn, Rawson, Teaford, Wilt, Zaring. 
Instructor: Schwieder. 
Adjunct Instructor: McAuliffe. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, with major in history, see Sciences and 
Humanities, Curriculum. 
The department offers a variety of introductory 
courses (200 series) designed to serve as either general 
education or as introductions to certain advanced 
courses in history or other subject areas. Advanced un-
dergraduate courses are offered in Asian history, Euro-
pean history, Latin American history, military history, 
history of science and technology, and United States 
history. 
The prospective major may earn either a Bachelor of 
Arts or Bachelor of Science degree. Candidates for the 
Bachelor of Arts must complete a two-year foreign 
language sequence in one language. Anyone who 
wishes to pursue graduate study in history should ac-
quire proficiency in at least one foreign language. 
The minimum required for a major in history is 35 
credit hours, of which at least 26 must be above the 200 
level; no more than 70 credit hours may be counted for 
the major. One "seminar experience" in history is re-
quired; i.e., all history major programs must include 
one of the following: .399, 480, 498, 499, or one 
graduate-level seminar. 
The college requires no minor. Those students who 
prefer minors usually choose from such complemen-
tary disciplines as political science, English, sociology, 
psychology, economics, philosophy, or foreign 
languages. 
Students majoring in history may also earn a second 
major in international studies. See International 
Studies. 
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For detailed statements on the major in history as 
preparation for professional programs see: College of 
Education and Preprofessional Programs. 
Graduate Study 
The department offers work for the Master of Arts 
degree with major in history, history of science and 
technology, and minor work for students majoring in 
other departments. Students may elect either a thesis or 
a nonthesis program. The foreign language requirement 
or an alternate requirement such as computer science 
or statistics, is determined by the student's advisory 
committee. 
The Master of Arts in history program serves as: a 
basis for continued study in history, law or business; 
preparation for teaching in high school or junior col-
lege; preparation for government service; or as part of a 
general education. 
The department participates in the interdepartmental 
program of Technology and Social Change. (See Index.) 
Open for graduate minor credit: all 400-level courses 
not otherwise specified. 
Courses Primarily for Undergraduate Students 
*201, 202, 203. Western Civilization. (3-0) Cr. 3 each. Yr. Not recom-
mended for those with good history preparation. Social and cultural de-
velopment of western civilization from the ancient Near East to the present, 
emphasizing western economic and political ideas and institutions; 
problems of historical change and continuity; basic methodology. 201 : To 
1300 A.D. 202: 1300-1815. 203: Since 1815. 
*207, 208, 209. East Asian Civilization. (3-0) Cr. 3 each. Yr. Primarily 
an introduction to the civilization of China and Japan. 207: Intellectual, 
cultural, economic, and social developments from earliest times to about 
900 A.O. 208: Transformation of traditional Asia. 209: The emergence of 
modern East Asia. 
*211, 212. Introduction to African History. (3-0) Cr. 3 each. 211: F; 
212: W. 211: African history from its beginning to 1875; emphasis on the 
diversities that characterize not only African societies but also the geo-
graphical and ecological regions of Africa. 212: European over-rule, African 
reaction and initiatives, subsequent decolonization, and the still in-
complete reestablishment of independence. 
*221, 222, 223. History of the American Nation. (3-0) Cr. 3 each. Yr. 
Not recommended for those with good history preparation. 221: National 
foundations. Colonial background: revolution; confederation and constitu-
tion; nationalism and democracy. 222: National expansion and internal 
conflict. Forces of unity and disunity , division and reunion. 223: National 
consolidation and world power; emergence of the new nation; modern in-
dustrialism and international relations. 
*230, 231. Introduction to the History of Science and Technology. 
(M.E. 230, 231) (3-0) Cr. 3 each. 230: F; 231: W. Interrelationship between 
science and technology and the cul ture of the time. 230: Scientific revolu-
tion to modern times, 1500-1920. 231: Technology in western civilization, 
prehistory to 1900. 
*251, 252. Social and Cultural History of the United States. (3-0) Cr. 
3 each. 251: F; 252: W. A history of the people of the United States: how 
they lived, worked, and played. Popular ideas, public responses to and 
modification of intellectual currents at home and abroad; development of 
"American" institutions and the process of Americanization. 251: From the 
end of the revolution to the Civil War. 252: From the Civil War to the 
1930's. 
*271, 272. Physics, History, and Society. (Phys 271, 272) See Physics. 
286. Black and White in America. (3-0) Cr. 3. S. Historical trends in 
race relations from 1619 to present. Slavery, segregation, and nature of 
black and white protests against these institutions. 
325, 326, 327. History of England and Great Britain. (3-0) Cr. 3 each. 
Yr. Zaring. Prerequisite: 326: 325; 327: 326. 325: England to 1485. Celtic 
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and Roman Britain, Anglo-Saxon foundations; Anglo-Norman additions. 
Religious, constitutional, cultural achievements. Breakup of medieval 
stability. 326: England, 1485-1783. The Henrician and Elizabethan re-
covery; the struggle between Crown and Parliament; Puritanism; triumph 
of the aristocracy; growth and loss of empire. 327: Great Britain since 1783. 
Economic foundations; defeat of Napoleon and victory of liberalism; 
supremacy of House of Commons; decline of British power and victory of 
socialism. 
334A, 3348. History of Technology and Engineering. (M.E. 334A, 
334B) See Mechanical Engineering. 
340, 341, 342. History of Modem China. (3-0) Cr. 3 each. Yr. Pre-
requisite: 341 : 340; 342: 341 . Bennett. 340: Impact of internal and external 
factors on nineteenth century China, leading to reform and revolution. 341: 
The search for a new order-1900 to 1949. 342: The People's Republic of 
China-its structure and goals. 
*350, 351, 352. History of Latin America. (3-0) Cr. 3 each. Yr. Osborn. 
350: Pre-Colombian civilizations; Spanish and Portuguese discovery and 
colonization in America; development of colonial institutions to 1760. 351 : 
Bourbon reforms of the late eighteenth century; wars of independence; or-
ganization of national states. 352: Society, economy, and politics of twen-
tieth century Latin America. 
*370, 371. History of Iowa. (3-0) Cr. 3 each. 370: F; 371 : W,S. 
Schwieder. Survey of the major social and economic developments in Iowa 
from the late 1700s. Emphasis on minority groups, pioneer life, early 
economic development, literary history, educational and religious develop-
ment, and outstanding personalities. 370: To 1900. 371 : Since 1900. 
375A, 3758. History of American Agriculture. (3-0) Cr. 3 each. 375A: 
F.; 375B: W.S. Whitaker. American agricultural development from colonial 
times to the present. 375A: European background, colonial period to 1865. 
375B: 1865 to the present. 
*382, 383. The American Economic Experience. (Econ 382, 383) (3-0) 
Cr. 3 each. 382: F; 383: W. McCarthy. Evolution of American capitalism 
with emphasis on the relations between politics and economics, the im-
portance of law, the impact of financial and economic instability, and the 
interdependence of power sectors. 382: From origins to 1860; 383: From 
1860 to 1963. 
385. History of Women in America. (3-0) Cr. 3 S. Changes in the roles, 
status, and life styles of women in American society from colonial times to 
the present. 
*387 A, 3878. Military History. (3-0) Cr. 3 each. 387 A: W; 387B: S. 
387 A: Military institutions in western civilization from the Middle Ages to 
the eighteenth century. 387B: Growth of American military institutions in 
the context of the Western military tradition from the revolution to the pre-
sent. 
399. Historical Theory and Practice. (3-0) Cr. 3. F. Introduction to 
methodology for students majoring in history. Bibliographic techniques, 
methods of evaluating source materials, conducting research, and writing 
history. 
401. Philosophy of History. (3-0) Cr. 3. Alt. S., offered 1976. Apt. Con-
cepts of causality, time, determinism, nature, and generalization. 
*403A, 4038, 403C. Ancient History. (4-0) Cr. 4 each. Yr. Avraamides. 
403A: Ancient Near East, Mesopotamia, and Egypt to the Persian Empire. 
403B: Ancient Greece, prehistory to the Hellenistic world. 403C: Ancient 
Rome, founding of the republic to Constantine. 
*404A, 4048, 404C. History of Medieval Western Europe. (3-0) Cr. 3 
each. Yr. Madison. Development of political, economic, and social institu-
tions. 404A: Early Middle Ages; 404B: High Middle Ages; 404C: Late Mid-
dle Ages. 
407. The Italian Renaissance. (3-0) Cr. 3. W. Madison. Secularization 
of society, city-states, economic growth and decline, new intellectual in-
terests, historiography. 
408. Europe: 1500 to 1648 (Reformation). (3-0) Cr. 3. S. Zaring. The 
Northern Renaissance; emergence of religious dissent; Protestant revolt; 
triumph and tragedy of Spain; victory of Calvinism; reaction and reform 
within Roman Catholicism; religious wars and the emergence of France. 
*410A, 4108, 410C. Contemporary Europe. (3-0) Cr. 3 each. Yr. Wilt. 
410A: The age of European preeminence, 1871 to 1914; 410B: The Great 
War and interwar Europe; 410C: Europe since 1939. 
*412A, 4128. European Intellectual History. (3-0) Cr. 3 each. 412A: 
Alt. W. ; 412B: Alt. S., offered 1977. Apt. 412A: European ideas from the 
Renaissance through the Enlightenment. 412B: From the Enlightenment to 
the present. 
*414A, 4148. The European Eamomic Experience. (Econ 414A, 414B) 
(3-0) Cr. 3 each. 414A: W; 414B: S. McCarthy. 414A: An analysis of the 
economic implications of such topics as feudalism, manorialism, mercan-
tilism, and cameralism. 414B: From 1700 to the present. The historical 
evolution of comparative European economic systems with emphasis on 
the varieties of industrial and agricultural revolutions. 
*415A, 4158. History of France. (3-0) Cr. 3 each. 415A: Alt. F.; 415B: 
Alt W., offered 1976. An analytical history of France. 415A: From Louis 
XIV through Napoleon. 415B: From the Revolution of 1848 to the present. 
*416A, 4168, 416C. History of Russia. (3-0) Cr. 3 each. Yr. Rawson. 
416A: Kievan and Muscovite Russia, 850-1700. Origins of Russian state; 
Mongol invasion; rise of Moscow. 416B: Imperial Russia, 1700-1917. Peter 
the Great and his successors; impact of the West; eve of the Revolution. 
416C: Soviet Union, 1917 to present. Revolution and Russian society; 
emergence of the USSR as a world power. 
417A, 4178. History of Modem Germany. (3-0) Cr. 3 each. 417A: Alt. 
W.; 417B: Alt. S., offered 1976. Wilt. 417A: Central Europe in the seven-
teenth and eighteenth centuries. 417B: Economic, political, and social de-
velopments in nineteenth and twentieth century Germany. 
*420A, 4208. Medieval England. (3-0) Cr. 3 each. 420A: W.; 420B: S. 
Madison. Medieval English society examined through contemporary 
sources in translation. 420A: Anglo-Saxon, Norman, and Angevin England, 
c. 449 to 1216. 420B: Angevin, Lancastrian, and Yorkist England, 1216 to 
1485. 
*422A, 4228. Eighteenth and Nineteenth Century Britain. (3-0) Cr. 3 
each. 422A: W.; 422B: S. Zaring. 422A: Great Britain, 1688 to 1815. Growth 
of Britain to a world power. Emphasis on cultural, political, and military 
developments. 422B: Great Britain, 1815 to 1914. Britain as the world 
power. Emphasis on political, eamomic, and social developments. 
*430A, 4308, 430C. History of Science. (M.E. 430A, 430B, 430C) (3-0) 
Cr. 3 each. Yr. Sharlin. Relation between science and society. How scien-
tific theories change world view and idea of man's relation to nature. Im-
pact of society on science; relation between science and technology. 430A: 
Scientific revolution, sixteenth, seventeenth, and eighteenth centuries; 
430B: Science in the nineteenth century; 430C: Development of a scientific-
technological culture in the United States. 
434. History of American Technology. (M.E. 434) See Mechanical 
Engineering. 
435. Science in American Society. (M.E. 435) (3-0) Cr. 3. Alt. S., of-
fered 1977. Cravens. Impact of Darwinism, Freudianism, eugenics, social 
science, and other scientific theories on social values and society, ~ience 
in the age of bureaucracy and social planning, the health professions, 
science and war, the nuclear age, the environmental crisis, hasic research, 
and economic welfare. 
443. Modem Japanese History. (3-0) Cr. 3. S. Bennett. Political, 
cultural, social, and economic history of Japan, particularly since 1853. 
444. Modem Southeast Asian History. (3-0) Cr. 3. Alt. F., offered 1976. 
Bennett. Burma, Thailand, Cambodia, Laos, and Vietnam in the twentieth 
century with emphasis on the national movements and contemporary 
problems in these countries. 
446. Modem Middle East. (3-0) Cr. 3. Alt. F., offered 1976. Wilt. The 
Arab countries, Israel , Iran, and Turkey in the nineteenth and twentieth 
centuries. 
453. History of Mexico. (3-0) Cr. 3. F.W. Osborn. Mexico since indepen-
dence, with emphasis on the Mexican Revolution as the central factor in 
development of contemporary Mexico. 
462A, 4628, 462C. Colonial America. (3-0) Cr. 3 each. Yr. Keller. 
462A: Exploration, colonization and development of the North American 
colonies to 1700. 462B: Political, economic, social, and intellectual charac-
teristics of the colonies from 1700 to 1763. 462C: Participants, ideas, and 
events leading to colonial independence, 1763-1783. 
464. The Jacksonian Movement. (3-0) Cr. 3. Alt. S., offered 1976. 
McJimsey. Origins, development, and significance of Jacksonian democracy 
in determining and revealing the nature of American economic, social, and 
political mores and institutions. 
466. Sectional Conflict and the Civil War. (3-0) Cr. 3. F. McJimsey. 
Economic, social, political, and psychologic.al conflicts which undermined 
the democratic process and drove the United States to Civil War. 
487. The Reconstruction Era. (3-0) Cr. 3. W. M:Jimsey. Major social 
and political features of the United States following the Civil War. 1be de-
cision to reconstruct the South; accomplishments and failures of. re-
construction, 1865 to 1877. 
468. The Gilded Age. (3-0) Cr. 3. S. Dobson. U.S. transition from 
agrarian society to industrial giant, 1877 to 1900. 
*469A, 4898, 469C. Twentieth Century America. (3-0) Cr. 3 eech. Yr. 
Dobson, Kottman. Major political, economic, and social developments of 
the nation from advent of Progressivism to present; emphasis on growth of 
the government as a regenerative force in American society. 469A: 
Progressive Movement, home front during WWI, Red scare, and postwar re-
action. 4698: New economic era of the 1920's, Depression, Hoover ad-
ministration, the New Deal. 469C: Wartime America, Fair Deal, Modem 
Republicanism, the New Frontier, the Great Society, and the Nixon ad-
ministration. 
*471A, 4718. American Intellectual History. (3-0) Cr. 3 each. 471A: 
Alt. F, offered 1976; 4718: Alt. W; offered 1977. Cravens. History of 
American cultural values, social and political thought and the development 
of American culture from its European origins. 471A: Rise of the middle 
class republic, individualism and conformity, rise of rationalism, genesis of 
representative government, changing status of the family, women, youth, 
and cultural nationalism to 1860. 4718: American culture in the machine 
age, the individual in corporate and technological culture, social engineer-
ing, changing values and institutions in a postindustrial society. 
473. The American Social System in the Industrial Era. (3-0) Cr. 3. 
Alt. S., offered 1976. Cravens. Emphasis on development of impersonal 
bureaucratic institutions in the U.S .. and their influence on mobility, 
stratification, individualism, conformity, and freedom; from 1840 to pre-
sent. 
*474A, 4748. The Westward Movement and Frontier Development. 
(3-0) Cr. 3 each. 474A: F.; 474B: W. Whitaker. 474A: Ckcupetion, distribu-
tion, and political organization of the public domain; Indian-white rela-
tions; 474B: F.i;onomic exploitation of the public domain (fur trade, mining, 
lumbering, range cattle industiy, fanning), social adjustments (law and or-
der, religion, education, and culture). 
*477A, 4778, 477C. History of United States Foreign Policy. (3-0) Cr. 
3 each. Yr. Dobson, Kottman. Diplomatic history emphasizing penetration 
of American influence in those areas where the United States has exercised 
leadership. 477 A: Diplomacy from the American Revolution to post-Civil 
War expansionism. 4778: Ameriqi's rise as a world power from the 
Spanish American War to World War I; peace malting. 477C: Diplomacy of 
1920's to present. 
*478A, 4788. U.S.-Soviet Relations. (3-0) Cr. 3 each. 478A: F. ; 4788: 
W. Kottman. Diplomatic issues between the two states from inception of 
the Soviet Union to present. 478A: From American intervention in the 
Russian Civil War, through the Yalta Conference in 1945. 4788: The Cold 
War. 
480. Prmeminar in History. (3-0) Cr. 3. Prerequisite: Open to seniors or 
graduates majoring in history; others by permission of instructor. The 
literature of major historical problems that have become subjects of dispute 
and varied interpretations among historians. Area of ooverage varies. 
490. Independent Study. Cr. 1 to 3 each time taken. Prerequisite: 
Permission of department chairman; 9 credits in history. Reading and re-
ports on problems selected in conference with each student. 
H. Honors Program. 
491. Comparative Revolutions. (3-0) Cr. 3. W. Keller, Rawson. Com-
parison of various modem revolutions, using the Russian Revolution and 
American Revolution as prototypes. Emphasis on the mechanics of revolu-
tion; role of participants, stages, shift in monopoly of power, fulfillment of 
objectives. 
498, 499. Honors in History. Total 9 credits. Prerequisite: Open on in-
vitation of the history faculty to selected senior majors. 498: Readings for 
honors in history. Cr. 3. F. Readings and indivi.dual oonferences under 
direction of a member of the history faculty and an advisory committee. 
Preparatory to the development of a suitable topic for an honors thesis. 
499: Honors thesis in history. Cr. 6. W.S. Prerequisite: 498. Preparation of 
an honors thesis. 
•Any course may be taken independently. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
520. Topical Studies in History. (4-0) Cr. 4 each time taken. Pre-
requisite: Nine hours of history, and permission of instructor. Graduate 
study in conjunction with a 400-level course in the fields designated 
below. May not be taken in conjunction with a 400-level course in which 
the student.has previously earned credit. 
A. Ancient. 
8. Medieval European. 
C. Modem European. 
D. Russian. 
E. English. 
F. French. 
G.German. 
H. European Intellectual. 
I. U.S. Colonial. 
J. U.S. Nineteenth Century. 
K. U.S. Twentieth Century. 
L. U.S. Science and Technology. 
M. U.S. Diplomatic. 
N. U.S. Frontier. 
0 . U.S. Intellectual. 
P. U.S. Social. 
Q. Latin American. 
R Chinese. 
S. Japanese. 
T. Middle Eastern. 
U. History of Engineering. 
V. History of Science. 
W. Philosophy of History. 
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562. Technology and Modernization (M.E. 562) See Mechanical 
Engineering. 
590. Special Topics. Cr. 1 to 3 each time taken. Prerequisite: Permission 
of instructor. 
591A, 5918, 591C. Seminar in the History of Science and 
Technology. (M.E. 591A, 5918, 591C) (3-0) Cr. 3 each. Yr. Prerequisite: 
permission of instructor. 
A. Creativity in Sciences and Humanities. 
8 . Science and Social Change. 
C. Technology. 
592. Seminar in East Asian History. (3-0) Cr. 3. S. Prerequisite: 
Permission of instructor. Topics vary each time offered. 
593. Seminar in American History. (3-0) Cr. 3 each time taken. Prere-
quisite: Permission of instructor. Topics vary each time offered. 
A. Colonial Period. 
D. Civil War and Reconstruction. 
E. Populism and Progressivism. 
F. Twentieth Century. 
G. Diplomatic. 
H. Economic. 
I. American Frontier. 
]. Intellectual. 
L. Latin America. 
594. Seminar in European History. (3-0) Cr. 3 each time taken. Pre-
requisite: Permission of instructor. Topics vary each time offered. 
A. Ancient. 
B. Medieval. 
C. English. 
D. Modem. 
E. Diplomatic. 
F. Economic. 
H. French. 
I. Russian. 
]. Intellectual. 
595. Seminar in Teaching of History. Cr. 1 to 3 each time taken. Pre-
requisite: Permission of instructor. Topics vary each time offered. 
A. Teaching Methods. 
8. Curriculum Development in History. 
C. Implementing Teaching Techniques. 
596. Historical Methods. (3-0) Cr. 3. F. Prerequisite: Permission of in-
structor. Original sources, bibliography, criticism of evidence, form. 
C.ourses for Graduate Students, major or minor 
699. Research. 
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Home Economics 
Education 
Ruth P. Hughes, Head of Department 
Professors: Beavers, Chadderdon (Emeritus), 
Kohlmann, Paddock (Emeritus), Yoder. 
Associate Professors: Fanslow, Gienger, Thomas. 
Assistant Professors: de Colon, Fields, Huyck, 
Magilton, Miller, Redick, Smith, Van Maanen. 
Instructor: Ebert. 
Undergraduate Study 
For undergraduate curriculum in home economics 
education leading to the degree Bachelor of Science. 
see Home Economics Education, Curriculum. 
The department offers work for the degree Bachelor 
of Science with major in home economics education. 
The curriculum is planned to provide for two options: 
1) general and vocational certification to teach home 
economics programs in middle, junior, and senior high 
schools; 2) adult and occupational education which 
prepares for a variety of adult education programs in 
extension, area schools, and business. 
Students may enroll in the department as 
sophomores. Students in the certification option must 
apply to and be accepted by the departmental commit-
tee and the College of Education Committee on 
Academic Standards in order to advance to the teacher 
education program. Students in the adult or occupa-
tional option must apply to and be accepted by the de-
partmental committee for reservations for adult and oc-
cupational education teaching experiences. For the 
teacher education program including requirements for 
certification, see College of Education. 
Vocational Education Qualifications 
The Department of Home Economics Education is ap-
proved by the State Department of Public Instruction, 
Career Education Division, for the preparation of 
teachers who desire to teach in approved vocational 
home economics programs. 
Preparation for Home Economics 
Extension Service 
Students in home economics education will have a 
strong basi_c background for home economics extension 
service in either the certification option or the adult 
and occupational education option. Ad Ed 468 should 
be included. See also Extension Services. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in home 
economics education and minor work to students tak-
ing major work in other departments. 
A student expecting to do major work should have 
fundamental knowledge of psychology, education, 
sociology, and home economics. The exact require-
ments will depend upon the field of work the student 
expects to pursue. 
A foreign language is not required for the degrees 
Master of Science or Doctor of Philosophy. Statistics is 
included in the program of study for both degrees with 
a higher level of competence required for the degree 
Doctor of Philosophy. 
Open to graduate students for minor credit only: 415. 
Courses Primarily for Undergraduate Students 
206. Introduction to Home F.conomics Teaching. (2-0) Cr. 2. F.W.S. 
Prerequisite: Sophomore classification. Concepts and attitudes about home 
economics teaching. Opportunities for teaching and interacting with stu-
dents. Orientation to various aspects of home economics education. 
Satisfactory-fail only. Fee. 
406. Methods of Teaching Home Economics. (4-0) Cr. 4. F.W.S. Pre-
requisite: Sec. Ed. 305, admission into teacher preparation program. 
Strategies for teaching in the various areas of home economics in secondary 
schools; ways and uses of planning; techniques for teaching and learning; 
human relation awareness; and skills related to the classroom. Fee. 
407. Supervised Teaching in Home F.conomics. Cr. 9. F.W.S. Prere-
quisite: 406, 9 credits in each of the following areas: human development 
and the family; management and family economics; housing, home 
furnishings and equipment; food and nutrition; textiles and clothing; 
cumulative grade point of 2.3. Supervised teaching in an approved center. 
Advanced reservation required. 
408. Experiences in Adult, Extension and Occupational Education. 
Cr. 9-12. S. Prerequisite: 415; 45 credits in three of the following areas: 
food and nutrition, institution management, housing and equipment, 
human development and the family, home management and family 
economics, textiles and clothing. Approved experiences with directors of 
extension or occupational programs. Advance reservations required. 
410. Planning and Evaluating Home Economics Programs. Cr. 4. 
F.W.S. Prerequisite: 407, 417. Curricular decisions regarding home 
economics educational programs for youth and adults of varied abilities 
and socioeconomic levels in a selected situation. ·Opportunity for in-depth 
study of an area of special need or interest. 
415. Principles of Education Applied to Home F.conomics. (3-0) Cr. 3. 
W. Prerequisite: Fifteen credits in home economics. Not open to teacher 
certification majors. Principles of planning and methods of instruction in 
formal and informal settings. 
417. Supervised Experiences in Home Economics Education. Cr. 3. 
F.W.S. Prerequisite: Concurrent registration in 407. Supervised pro-
fessional experiences in educational programs involving community or-
ganizations, agencies, and key persons in the community and the school 
who work with individuals and families. 
490. Independent Study. Cr. arr. 
A. Adult Education. 
C. Curriculum. 
D. Evaluation. 
E. Extension. 
G. General. 
H. Honors. 
I. Occupational Experience. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Short Course. Cr. arr. SS. Prerequisite: Permission of instructor. 
A. Adult Education. 
B. Evaluation. 
C. Curriculum. 
D. Teaching Strategies. 
E. Supervision. 
F. Teacher Education. 
505. Workshop. Cr. 1 to 5. SS. Prerequisite: Pennission of instructor. 
Concentrated group study of problems in fields of home economics educa-
tion. Sections offered will vary from year to year. 
A. Adult Education. Beavers. 
8. Evaluation. Hughes. 
C. Home Economics Curriculum. Kohlmann. 
D. Supervision and Administration. Thomas. 
E. Special. 
507. Curriculum Developments in Teaching Home F.conomics. (3-0) 
Cr. 3. F.SS. Prerequisite: Teaching experience. Application of new 
knowledge and educational theory to curriculum planning. Philosophy of 
vocational education including career education concepts. 
508. Post Secondary and Adult Programs. (3-0) Cr. 3. W. Prerequisite: 
Six credits in education and/or educational psychology. Planning, organiz-
ing, and evaluating home economics programs for post secondary and 
adults. Coordinating with organizations, agencies, and industries in pro-
moting programs. 
509. Teaching for Home F.conomics Related Occupations. (3-0) Cr. 3. 
F.S. Prerequisite: Three credits in methods of teaching. Planning and con-
ducting courses for training adolescents and adults in home economics re-
lated occupations. Planning, arranging, and supervising business and in-
dustrial trainee experiences. 
515. Evaluation in Home Economics. (3-0) Cr. 3. S. Alt. SS., offered 
1977. Prerequisite: Twelve credits in education. Selection and construction 
of evaluation devices. Their use and interpretation in instructional objec-
tives. 
590. Special Topics. Cr. arr. Prerequisite: Six credits in education or 
educational psychology. 
A. Adult Education. 
8. Administration. 
C. Curriculum. 
D. Evaluation. 
E. Extension. 
F. Supervision. 
G. General. 
I. Teacher Education. 
J. Research Methodology. 
K. Occupational Education. 
Courses for Graduate Students, major or minor 
605. Home Economics Curricula. (3-0) Cr. 3. W.SS. Prerequisite: Fif-
teen credits in education and teaching experience. Kohlmann. Curriculum 
building applied particularly in home economics for secondary schools 
and higher education. 
606. Educational Leadership and Supervision in Home F.conomics. 
(3-0) Cr. 3. S.SS. Prerequisite: Five credits in graduate courses in home 
economics education. Thomas. Objectives, principles, and functions of 
supervision in student teaching, school systems, and state departments of 
education. 
609. Philosophy of Home F.conomics Adult Education. (3-0) Cr. 3. SS. 
Prerequisite: 508 or experience in adult education. Beavers. Needs of 
various age and social groups. Formal and informal methods and techni-
ques appropriate for adults. Findings of research in home economics adult 
education. 
610. Seminar. Cr. 1 each quarter. W.S.SS. 
611 . Design of Research in Home Economics Education. (3-0) Cr. 3. 
F.SS. Prerequisite: Credit or classification in Res Ed 552 or Stat 401. 
Fanslow. Exploratory, descriptive, quasi-experimental , experimental, and 
historic research designs. Needed research in home economics education. 
Planning a research study. Evaluation of research reports. 
615. Program Evaluation in Home Economics. (3-0) Cr. 3. Alt. W., of-
fered 1977. Prerequisite: 515. Hughes. Procedures for evaluation of pro-
grams. Critical analysis of selected evaluation studies. Development of 
evaluation guides applicable to home economics education. 
618. Administration of Programs in Teacher Education in Home 
Economics. Cr. 1-3. F.W.S. Prerequisite: Master's degree. May be taken 
more than once for credit. Study of current undergraduate programs in 
home economics education; observation and participation in ongoing un-
dergraduate courses including the student teaching experiences. Provides 
background for those preparing to assume administrative roles in teacher 
education. 
699. Research. 
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Home Economics Studies 
Professors: Anderson, Hilton, Rosenfeld (Emeritus). 
Associate Professor: Buchanan. 
Assistant Professors: Korslund, Sauer. 
Instructors: Cain, Coy, Hewitt, Kiser, Schmidt, 
Warman. 
Courses Primarily for Undergraduate Students 
400. Preparation for Employment Cr. 0 F.W.S.SSI. Enrollment pre-
ferably two quarters before graduation. Survey of job opportunities; 
employment procedures: resumes, interviews, portfolios, etc; employer, 
employee roles; short term and long term career goals. OOered on satisfac-
tory-fail basis only. 
440. Interdepartmental Seminar. Cr. 1 to 3. F.W.S. 
A. General. 
H. Honors. 
450. Cooperative Work-Study Program. Cr. arr. F.W.S.SS. Offered on 
satisfactory-fail basis only. 
490. Independent Study. Cr. arr. 
A. General. 
H. Honors. 
Courses for Graduate Students, major or minor 
540. Seminar. Cr. arr. F.W.S. 
590. Special Topics. Cr. arr. 
Honors Program 
Edwin C. Lewis, Assistant Vice President for Academic 
Affairs 
The Iowa State University Honors Program offers an 
opportunity for qualified students to develop an in-
dividualized program of study to enable them to obtain 
maximum benefit from their undergraduate career. It is 
intended to meet the needs of capable students who 
have demonstrated the ability and maturity to assume 
more than the usual responsibility for their education. 
The Honors Program student determines his or her 
educational objectives and devises a program of study 
to meet these objectives. Subject to the approval of the 
appropriate college Honors Program commi'ttee, an 
honors program may include substitutions for required 
courses, the combination of courses from several de-
partments into unique programs, unusual concentra-
tion on independent study and research, and many 
other forms of innovation. 
Each undergraduate college operates its own Honors 
Program with a college committee responsible for its 
administration. This committee admits students into 
the Program and approves their educational plan. The 
chairmen of the college committees compose the 
University Honors Program Committee, which is 
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responsible for general coordination of the Honors Pro-
gram. 
Eligibility 
Students ordinarily become eligible for admission to 
the Honors Program during the third quarter of their 
freshman year (second quarter for transfer students) 
and remain eligible for admission as long as they have 
at least 72 credits remaining before graduation. Ad-
mission is based partly on the student's grade average 
at the time of his application, as well as other evidence 
of exceptional ability and potential. Under certain 
circumstances, persons accepted for admission to the 
University may apply to enter the Honors Program at 
the beginning of their freshman year. 
Special Educational Opportunities 
The University Honors Program conducts Honors 
seminars, open only to small groups of Honors Program 
students. Honors seminars are listed under University 
Studies 321H, 322H, and 323H, and are offered only on 
a satisfactory-fail basis. 
Honors courses open only to Honors Program stu-
dents, and Honors sections of regular courses, are of-
fered by various departments and are announced as 
they become available. An Honors Program student 
may also obtain Honors credit for work in any course 
by making appropriate arrangements with the instruc-
tor. 
Many departments offer opportunities for indepen-
dent study or research under 290 or 490. When des-
ignated by H, a special project thus listed will carry 
Honors credit. 
Further information concerning the Honors Program 
may be obtained from the Honors Program office, Room 
102, Botany Hall. 
Horticulture 
Charles V. Hall, Head of Department 
Professors: Buck, Cott, Denisen, Mahlstede, Nichols, 
Pickett, Schilletter (Emeritus), Volz, Weigle. 
Associate Professors: Bauske, Cook, Hodges, Kelley, 
Sherwood, Vance. 
Assistant Professors: Domoto, Garber, Nilsen. 
Instructors: Beck, Blaine. 
Undergraduate Study 
For undergraduate curriculum in horticul~ure leading 
to the degree Bachelor of Science, see Horticulture, 
Curriculum. 
The curriculum in horticulture is designed to give 
emphasis either in general horticulture, ornamental 
horticulture, floriculture, fruit and vegetable produc-
tion, nursery management, or turfgrass management. 
The broad field of horticulture provides new and ex-
panded opportunities through current developing local, 
state, and national programs of beautification and 
recreation, teaching horticulture at high school and 
post-high-school levels, public arboretums and 
gardens, and food production for developing nations 
and disadvantaged citizens. The present curriculum 
has been designed to meet these needs plus the tradi-
tional areas of study in horticulture. Students have the 
option of selecting a second major or one or two 
minors. A minor is recommended. 
The department also cooperates in the in-
terdepartmental program in Pest Management and Crop 
Protection. (See Index.) 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
horticulture, and minor work for students taking major 
work in other departments. Under special 
circumstances a nonthesis master's degree is available. 
Prerequisite to major graduate work is the comple-
tion of courses covering the general field of 
horticulture or botany and the underlying sciences. 
Undergraduate course work should include botany 
(physiology), chemistry, genetics, physics, soils, and 
statistics. 
Students taking major work in horticulture usually 
will take minor work in agronomy, genetics, botany 
(physiology, pathology, cytology, or morphology), en-
tomology, statistics, or chemistry. 
There is no uniform foreign language requirement for 
either the Master of Science or the Doctor of 
Philosophy degree. 
The department also cooperates in the in-
terdepartmental programs of Immunobiology and Water 
Resources. (See Index.) 
Open to graduate students for minor credit only: 422, 
446, 447, 467,468, 480, 481. 
C.ourses Primarily for Undergraduate Students 
110. Orientation in Horticulture. (1 -0) Cr. R; F. Introduction to the field 
of horticulture. 
114. Principles of Horticulture. A: (3-0) Cr. 3. F.W.S. SSL; B: (0-2) Cr. 
1. F.W.S.SSI. Horticulture in daily living; plant growth, environment, pro-
pagation, cultivation, pruning, irrigation, protection, harvesting, quality 
control, and selection; homegrounds development and maintenance. 
Laboratory recommended. 
146. Home Floriculture. (3-0) Cr. 3. F.W.S.SSI. Not open to horticulture 
majors. Principles and methods of growing house plants and garden 
flowers. 
154. Greenhouse Methods. (2-2) Cr. 3. W. Prerequisite: 114A or 
classification in 114A. Greenhouse construction, equipment, and methods 
of plant growing under glass. 
214. Plant Propagation. (2-2) Cr. 3. W. Prerequisite: 114A or Bot 107. 
Fundamental principles underlying sexual and asexual propagation of 
plants, and practice in reproducing plants by use of seeds, leaves, stems, 
and roots. 
224. Small Fruits. (2-2) Cr. 3. S. Prerequisite: 114A. Principles and prac-
tices involved in handling home and commercial vineyards and plantations 
of strawberries, bush fruits, and miscellaneous small fruits. 
244. Garden Flowers. (3-0) Cr. 3. S. Introduction to the use of important 
garden flowers, including bulbous, rock and water garden plants, annuals, 
and perennials. Emphasis upon the effect of environment upon culture and 
propagation. 
247. Floral Design. (1-2) Cr. 2. F.W.S. Principles, mechanics, and uses 
of flower arrangements; and conditioning and preparation of floral arrange-
ment material. 
250. Establishment and Maintenance of Turf grasses. (Agron 250) (3-0) 
Cr. 3. F. Prerequisite: 114 or Agron 114 or Biol 102A or Bot 107. Principles 
and practices of turfgrass propagation and management. Specialized 
establishment and management practices relative to golf courses, athletic 
fields, and highway roadsides. Special topics include establishment and 
maintenance of turfgrasses for seed and sod production. 
264. Vegetable Crops. (3-0) Cr. 3. S. Prerequisite: Bot 107, Agron 154. 
Principles and practices of vegetable production. Methods of maximizing 
yield and quality of vegetables. Harvesting, storage, and marketing. 
316. Nursery Management. (2-2) Cr. 3. S. Prerequisite: 114 and Agron 
154. Equipment, including land, packing sheds, storage sheds, frames, glass 
houses, irrigation devices; large-scale propagation; transplanting and 
management of plants; relation to other fields of horticulture; protection of 
nursery plants from climatic, disease, and insect difficulties. 
321. Tree Fruits. (2-2) Cr. 3. F. Prerequisite: 114. Varieties, pest control, 
harvesting, grading, packing, and storage of orchard crops. 
325. Nut Culture. (2-2) Cr. 3. Alt. F., offered 1975. Prerequisite: 114A or 
Bot 107. Nut culture and production with emphasis on black walnut, 
Carpathian walnut, pecan, chestnut, minor species, and their hybrids. Field 
trips and laboratories involving familiarization, evaluation, and produc-
tion. 
350. Turfgrass Field Laboratory. (0-6) Cr. 3. F. Prerequisite: 250 and 
pennission of instructor. The course is designed primarily for students 
specializing in turfgrass management and involves use and maintenance of 
turf equipment in cultural practices, seed and plant identification, and 
pests. The selection, identification, and safe use of pesticides and fertilizers 
is included. 
401. Seminar. (1-0) Cr. 1. F. 
402. Seminar. (1-0) Cr. 1. S. 
422. Orcharding. (2-2) Cr. 3. Alt. S., offered 1977. Prerequisite: 321. 
Propagation, planting, pruning, maintenance, physiology of growth, and 
storage of orchard crops. 
444. "Annual" Herbaceous Ornamental Plants. (3-0) Cr. 3. F. Pre-
requisite: 244, permission of instructor. Nomenclature, derivation, develop-
ment, and classification of annuals, biennials, suffrutescent and herbaceous 
perennials of ornamental importance in landscape planting. 
445. Perennial Herbaceous Ornamental Plants. (3-0) Cr. 3. W. Pre-
requisite: 244, permission of instructor. Growth characteristics of hardy 
perennial herbaceous ornamental plants. Emphasis upon environmental re-
lationships and environment modification requisite to successful usage and 
the diagnosis and treatment of management problems. 
446. Floricultural Science I. (2-2) Cr. 3. Alt. F., offered 1976. Pre-
requisite: 154. Culture and propagation of florist bench crops and potted 
plants. 
447. Floricultural Science Il. (2-2) Cr. 3. Alt. W. , offered 1977. Pre-
requisite: 446. Culture of tender bedding plants; marketing cut flowers; or-
ganization and management of greenhouse and retail store. 
467. Preharvest - Postharvest Physiology and Storage. (2-2) Cr. 3. Alt. 
F., offered 1975. Prerequisite: Bot 310 or 320. An examination of the 
physiology and morphology which describes final maturation, ripening, 
and senescence of horticultural crops. The application of this understand-
ing to preharvest and postharvest treatment and storage of these com-
modities. 
468. Marketing Horticultural Products. (3-0) Cr. 3. W. Prerequisite: 
114A. Areas of production of horticultural crops, standardization, inspec-
tion, transportation, storage, price trends, agents of distribution, market 
news service, foreign markets, cooperative markets. 
480. Systematic Horticulture I. (2-2) Cr. 3. Alt. F., offered 1975. Pre-
requisite: Bot 107. Origin, identification, classification, and description of 
woody ornamental plants. 
481. Systematic Horticulture II. (2-2) Cr. 3. Alt. W. , offered 1976. 
Prerequisite: Bot 107. Origin, identification, classification, and description 
of conservatory plants. 
490. Independent Study. Cr. arr. Prerequisite: Senior classification in 
horticulture. Investigation of topic holding special interest of student. Com-
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prehensive report required. Election of course and topic must be approved 
by department head. 
H. Honors Program. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501. Horticultural Food Crops. (2-2) Cr. 3. Alt. F., offered 1976. Pre-
requisite: 264, 321, or 325. Comparative classification of fruits and 
vegetables based upon physiological, morphological, and cytogenetical 
similarities and differences; their horticultural use as related to these fac-
tors. 
514. Controlled Plant Growth Environments. (2-2) Cr. 3. Alt. W., of-
fered 1977. Prerequisite: Bot 310 or 320, Physics 101. Monitoring and re-
gulating plant growing environments within research greenhouses and 
growth chambers as well as field microclimates. Special emphasis is direct-
ed to the fundamental description, evaluation, and application of plant 
growth lighting systems. 
518. Genetics and Breeding of Horticultural Plants. (3-0) Cr. 3. Alt. 
W., offered 1976. Prerequisite: Gen 340. A study of genetic systems and 
breeding techniques or methods that a.re of particular value to the improve-
ment of horticultural plants. 
550. Growth and Development of Perennial Grasses. (Agron 550) (3-0) 
Cr. 3. Alt. S., offered 1977. Prerequisite: 250, Bot 310 or 320. The grass 
plant: Selected topics on anatomy, morphology, and physiology a.re ex-
amined relative to growth and development of perennial grasses. Emphasis 
is placed on growth and development characteristics peculiar to grasses 
and variations in such characteristics under natural and managed condi-
tions. 
590. Special Topics. Cr. arr. Prerequisite: A major or minor in 
horticulture. 
Courses for Graduate Students, major or minor 
604. Graduate Seminar. Cr. 1 each time elected. W. 
621. Current Topics in Olericulture. Cr. 2. Offered as arr. Prerequisite: 
264, Bot 310, Gen 340. Review and discussion of current literature and 
problems concerning the genetics, physiology, and culture of vegetables. 
622. Current Topics in Pomology. Cr. 3. W. Prerequisite: Six credits in 
plant physiology. Review and evaluation of current investigations on fruit 
breeding, physiology, mechanization, handling, and storage. 
624. Propagation Physiology. Cr. 3. Alt. W., offered 1976. Prerequisite: 
Bot 404, 512, 513. Application of plant physiology to the problems of sex-
ual and asexual propagation. 
699. Research. Cr. 1 to 11. 
A. Floriculture. 
B. Fruit Crops. 
C. Vegetable Crops. 
D. Nursery Crops. 
E. Arboriculture. 
F. Turfgrass. 
Housing 
(Interdepartmental Program) 
Martin D. Gehner, Chairman, Advisory Committee 
Advisory Committee: Thomas A. Barton, Ruth E. 
Deacon, Clair B. Watson. 
Work in housing is offered for the degrees Master of 
Architecture, Master of Landscape Architecture, Master 
of Arts or Master of Science as appropriate in the 
following cooperating departments or major areas: Ap-
plied Art, Architecture, Family Environment, 
Landscape Architecture or Town and Regional Plan-
ning. 
A student in housing will major in one of the 
cooperating departments and will develop a program 
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for study under the guidance of a committee nominated 
by the advisory committee and appointed by the dean 
of the Graduate College. 
The major professor will be in the cooperative de-
partment in which the student majors. The degree will 
be in the major department with emphasis on housing. 
Programs in housing should be planned to include 
courses from several of the following departments. 
Applied Art: 590E, 699. 
Architecture: 463*, 501, 502, 514, 515, 543, 564, 571, 
590, 614, 616, 699. 
Construction Engineering: 371 , 372. 
Economics: 301,405,409,461, 462,480,565, 566, 576. 
Family Environment: 308*, 340*, 412*, 415*, 445*, 
446* , 485*,488*, 504,521,590B,591B, 604B, 699B. 
Landscape Architecture: 517, 590, 699. 
Urban Planning: 380*, 383*, 395*, 492*, 561, 571 , 575, 
590, 592, 699. 
Political Science: 410, 471, 476, 510, 512, 571, 590G. 
Sociology:410, 415,430,445, 450, 482,483, 485,575. 
Statistics: 401, 402, 411, 421. 
*Graduate credit not available to majors in this depart-
ment. 
Immunobiology 
E. L. Jeska, Chairman Advisory Committee 
Advisory Committee: G.G. Brown, Merlin L. Kaeberle, 
Wilmer J. Miller, Loyd Y. Quinn. 
Work is offered for the degrees Master of Science and 
Doctor of Philosophy with major in immunobiology 
under a cooperative arrangement with the departments 
of Agronomy, Animal Science, Bacteriology, 
Biochemistry and Biophysics, Biology, Food and Nutri-
tion, Genetics, Horticulture, Veterinary Clinical 
Sciences, Veterinary Microbiology and Preventive 
Medicine, Veterinary Pathology, and Zoology. Facilities 
and qualified staff exist in these departments for fun-
damental researcl). in such areas as immunogenetics, 
physiology of antibody formation, cell-mediated im-
munity, immunochemistry, immunocytology, im-
munopathology, immunoparasitology, microbial im-
munology and serology. 
A student majoring in immunobiology will choose a 
major professor from the graduate faculty membership 
of cooperating departments and will develop a program 
of study under the guidance of a committee nominated 
by the major professor and administrative department 
head, approved by the chairman of the immunobiology 
program and appointed by the dean of the Graduate 
College. For administrative purposes the student will 
be assigned to the department of the major professor. 
Students desiring to do graduate work with a major 
, in immunobiology should have a bachelor's degree or 
equivalent in one of the areas related to the cooperating 
departments listed above and should qualify for ad-
mission to one of these departments. A strong back-
ground in biological sciences is required including 
work in immunology, genetics, and biochemistry. Stu-
dents who do not have these prerequisites should plan 
to complete them in addition to the regular course re-
quirements for the advanced degree. 
Immunobiology majors should include in their pro-
gram of study a core of courses chosen from those list-
ed below which will provide a broad coverage of the 
basic program in immunobiology. Formal courses in 
immunochemistry, biochemistry, and statistics are rec-
ommended. The following partial listing of courses are 
also appropriate for inclusion in the program: Ba.ct 501, 
508, 601 , 602, 603; B & B 404, 405, 406, 501, 502, 503, 
574, 575; MCDB 526, 527, 528; Gen 605, 615; Stat 411; 
VMPRM 526, 625, 626; V Pa 653; Zool 529. 
C.Ourses for Graduate Students, major or minor 
515. Immunoparasitology. (Zoo! 515) (3-0) Cr. 3. Alt. S., offered 1976. 
Prerequisite: Course in immunology and in parasitology. Jeska. 
Mechanisms of host-parasite relationships that affect life cycle of nematode 
parasites. 
520. Serology. (VMPRM 520) (2-6) Cr. 4. F. Prerequisite: VMPRM 381 or 
Bact 300. Kaeberle. Principles of serology as applied to the diagnosis of in-
fectious diseases and research in immunology. 
546. Immunogenetics. (Gen 546) (3-0) Cr. 3. Alt. F. offered 1975. Pre-
requisite: Gen 340 or 350. Miller. Application of immunological principles 
to genetics; analytical procedures of blood typing; individual and species 
variation. 
575. Immunology. (Bact 575) (3-6) Cr. 5. S. Prerequisite: &ct 300. 
Quinn. Theories of immunity and immunization; preparation of vaccines 
and antisera; antigen-antibody reactions. 
590. Special Topics. Cr. arr. Offered on request with approval of ad-
visory committee. Prerequisite: Twelve credits in immunobiology; 
permission of instructor. Experimental methods applied in subdisciplines 
of immunobiology: 
A. Immunochemistry. 
B. Immunocytology. 
C. Immunogenetics. 
D. Immunologic Disease. 
E. lmmunoparasitology. 
595. Seminar. (1-0) Cr. 1 F.S. Prerequisite: Permission of instructor. 
599. Research. 
615. Molecular Immunology. (B & B 615) (2-0) Cr. 2. Alt. W., offered 
1976. Prerequisite: B & B 404 or 501 . Contemporary topics in im-
munochemistry including the chemistry of antibodies and antigens as well 
as cellular interactions in the immune response. 
620. Molecular Genetics. (Gen 620) (3-0) Cr. 3. Alt. W., offered 1976. 
Prerequisite: Gen 340 or 350; B & B 406. Atherly, Stadler. A detailed 
analysis of prokaryotic genetic material at the molecular level including: 
structure, replication, mutation, repair, recombination, and control of ex-
pression. General topics in molecular genetics of eukaryotes in cell culture. 
829. Medical Immunology. (VMPRM 629) (4-0) Cr. 4. W. Prerequisite: 
520; 10 quarter credits in biochemistry; permission of instructor. Kaeberle. 
Mechanism of resistance to disease including natural and aOiuired im-
munity. Nature of immune substances, their production and role in health 
and disease. 
630. Experimentation in Medical Immunology. (VMPRM 630) (1-3) Cr. 
4. S. Prerequisite: 629. Kaeberle. Current approaches and procedures 
utilized for experimentation in immunology. 
631. Immunologic Disease. (VMPRM 631, V Pa 631) (3-0) Cr. 3. Alt. 
SSL, offered 1976. Prerequisite: Background courses in immunobiology and 
pathology, permission of instructor. Kaeberle, Kluge, Cheville. Known and 
theoretical bases for immunologic diseases including mechanisms and 
physio-pathologic alterations associated with disease processes. 
699. llesearch. 
Industrial Administration 
W.H. Thompson, Chairman of the Department 
Professors: Brown, Hoover, Schrampfer (Emeritus) , 
Shadle, Zober. 
Associate Professors: Elvik, Handy. 
Assistant Professors: Aitchison, Coppett, Crockett, 
Curtis, Dill, Fix, Kinker, Murphy, Powers, Senatra, 
Sharp, Sweeney, Voorhees. 
Instru<:tors: Fehrenbacher, Hollingshead, Magill , 
Mazzitelli, Michaelsen, Schneider. 
The Department of Industrial Administration pro-
vides preparation for those who are interested in busi-
ness-oriented positions in industry and government. 
F.ach student is required to complete a program which 
includes a core of basic business courses and to select 
an option from one of the following areas: accounting, 
finance, general business, management, marketing, and 
transportation-physical distribution. A prelaw program 
of study is offered by the department. The departments 
of Economics, Industrial Engineering, Psychology, and 
Sociology offer supplementary instruction in the areas 
of industrial relations, employer-employee relations, 
production management, and personnel supervision. 
Students majoring in industrial administration will 
be required to complete the following courses in the 
group requirements of the College of Sciences and 
Humanities: 
Economics 241 and 242 plus five additional credits 
in economics. 
English 104, 105, and 414; Speech 211 ; Library 160; 
either English 302 or an additional course in speech. 
Mathematics 150 and 151 ; Statistics 127, 327; Com-
puter Science-one course. 
Philosophy-<me course. 
Interdepartmental programs are jointly offered by the 
Industrial Administration Department and (1) Cur-
riculum in Construction Engineering, Department of 
Civil Engineering, College of Engineering, where a pro-
gram of study is provided for those students interested 
in the construction industry; (2) Department of Institu-
tion Management, College of Home Economics, where a 
program of study is provided for those students in-
terested in the food service industry; (3) Department of 
Journalism and Mass Communication, College of 
Sciences and Humanities, where a program is provided 
for students preparing for positions in advertising, 
public relations, and similar management positions. 
For additional information consult one of the above de-
partments. 
Graduate Study 
Open to students for graduate minor credit only: 440, 
441 , 444,449, 454, 461 , 463, 468, 480, 481 , 485, 490. 
C.ourses Primarily for Undergraduate Students 
170. Introduction to Industrial Administration. (3-0) Cr. 3. F.W.S.SS. 
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Introduction to business in modern society. The major functional areas of 
the business firm wi ll be examined using the systems approach. Freshmen 
and sophomores only. 
340. Principles of Marketing. (3-0) Cr. 3. F.W.S.SS. Prerequisite: Econ 
242. Market potential. institutions, functions, commodities, and the 
marketing mix as they relate to the flow of goods. Macroanalysis and 
microanalysis aspects considered along with behavioral , quantitative, na-
tional , and international implications. 
350. Business Finance. (3-0) Cr. 3. F.W.S.SS. Prerequisite: Credit or 
classification in 385; Econ 242. Introduction to financial management, 
financial planning, financing, and effective use of funds . 
355. Real Estate Finance. (Con E 355) (3-0) Cr. 3. W.SS. Prerequisite: 
350 or Con E 246. Value analysis of real estate forms from the viewpoint of 
the business user and the professional investor. 
357. General Insurance. (3-0) Cr. 3. F.W.SS. Prerequisite: Econ 242. 
Risk and risk bearing as applied to individuals and business firms. 
Insurance and probabili ty. Fundamentals of insurance contracts with 
special emphasis on life and health, with some attention given to 
automobile insurance. 
360. Principles of Transportation. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 
Econ 242. Historical development and current role of transportation in the 
United States. Economic problems and public policy pertaining to 
transportation agencies; emphasis on the railroads. 
370. Business Organization and Management. (3-0) Cr. 3. F.W.S.SS. 
Prerequisite: Credit or classification in Econ 242. Organization of a busi-
ness firm as a social institution and as a functioning unit within the 
economic, social, and political environment. 
375, 376. Business Law I and II. 375: (3-0) Cr. 3. F.W.S.SS. 376: (3-0) 
Cr. 3. F.W. Prerequisite: 376: 375. 375: Fundamental principles of law as 
applied to business transactions and business relationships. Affords the 
student an opportuni ty to appreciate our legal system as an agency of social 
control, as well as to observe good business technique and practice. 376: 
Sales and negotiable documents of title; securi ty relationships; credit in-
struments. 
378. Quantitative Methods in Business. (3-0) Cr. 3. F.W.S. Prerequisite: 
Stat 327, Math 150-151. Application of quantitative tools to profit max-
imization and cost minimization problems in business. Quantitative 
methods presented and evaluated include: break-even, correlation, 
regression, probability, linear programming, game theory, queuing theory, 
Markov chains, and computer applications. 
381. Industrial Accounting. (3-0) Cr. 3. F.S. Theory and procedure of 
general accounting, introductory survey of cost accounting objectives and 
procedures. A terminal course for engineers not planning further study in 
accounting. This course does not meet prerequisite for 385 or 480. The de-
partment recommends that credit in both 381 and 384 not be applied 
toward graduation. 
384, 385. Principles of Accounting. 384: (3-2) Cr. 4. F.W.S.SS.; 385: 
(3-0) Cr. 3. F.W.S.SS. Prerequisite: 385: 384. 384: Introduction to principles 
and procedures of general accounting, development of accounting reports 
on an accrual basis, business terminology, managerial control procedures 
relating to service and retail organizations. The department recommends 
that credit in both 381 and 384 not be applied toward graduation. 385: 
Continued development of accounting principles and procedures relating 
to problems of the corporate entity, measurement and control of costs for a 
manufacturing business, special analysis. 
388. Intennediate Accounting. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 385. 
Accounting theory and practice related to elements of an income statement 
and the valuation and control of economic resources presented on a state-
ment of financial position. Analysis of the effects of institutional forces on 
the development of accounting thought. 
440. Industrial Purchasing. (3-0) Cr. 3. F. Prerequisite: 340. The 
purchasing function, management, purchase of optimum quantity, stan-
dardization, quality control, store control, purchasing research, and com-
puter applications. 
441. Marketing Management. (3-0) Cr. 3. F.W. Prerequisite: 340. 
Marketing decisions with emphasis on pricing, advertising, personal sell-
ing, product development, and channels of distribution. Cases and com-
puter game employed. 
442. Sales Management. (3-0) Cr. 3. S.SS. Prerequisite: 340. Exploration 
of the functional aspects of sales force management. Includes discussion of 
procedures for recruiting, selecting, and training new salesmen; compensa-
tion and expense control systems; problems of sales force motivation and 
supervision; methods of territorial and quota assignment; sales department 
budgets; distributor-dealer relations; and other selected topics. 
444. Marketing Research. (4-0) Cr. 4. W.S. Prerequisite: 443, Stat 127. 
Problem formation, research design, questionnaire construction, sampling 
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and interviewing of conswners and businessmen. Marketing research 
techniques. 
445. Sales Forecasting. (3-0) Cr. 3. W. Prerequisite: 340 recommended, 
Stat 327. Time series, regression, exponential smoothing, cycle analysis, 
mathematical models, survey techniques, and nonmathematical methods; 
methods of calculating gross national product, including use of input-
output tables. 
447. Behavioral Approach to Marketing. (3-0) Cr. 3. W. Prerequisite: 
340. Application of concepts and methods of the behavioral sciences to 
marketing management decision making. 
448. Environtology and Marketing. (3-0) Cr. 3. F. Prerequisite: 340, 
and permission of instructor. An examination of the social issues that have 
implications for future marketing decision-makers. Issues are examined 
from the following perspectives: economic, psychological, social, political , 
and physical. 
449. Marketing Seminar. (3-0) Cr. 3. S. Prerequisite: 444. Analysis of 
current problems in marketing with particular emphasis on new theoretical 
and methodological techniques of solving these problems. 
452. Advanced Business Finance. (3-0) Cr. 3. F.W. Prerequisite: 350. 
Valuation of the firm, investment in assets and acceptance criterion, finan-
cing and dividend policies, convertible securities and warrants, lease finan-
cing, mergers and consolidations, and reorganization. 
454. Principles of Investments. (4-0) Cr. 4. F.W.S. Prerequisite: F.con 
242. A consideration of investment goals, and a study of investment 
characteristics of various types of investments including fixed income 
securities, mutual funds, real estate investment trusts, direct investment in 
real estate, and an emphasis on stock investments. A term project will be 
required. 
455. Security Analysis. (3-0) Cr. 3. S. Prerequisite: 350, &on 242. 
Analysis of the national economy, industries, financial statements, and 
other variables affecting the value of securities. Additional emphasis on 
portfolio management of financial institutions. 
456. Property and Casualty Insurance. (3-0) Cr. 3. S. Prerequisite: 357. 
Appraisal of property and casualty risks of individual and business or-
ganizations. Underwriting of risks. Study of case problems that are in-
tended to develop an understanding of property and casualty insurance 
programming. 
458. Finance Seminar. (3-0) Cr. 3. S. Prerequisite: 452, 454. Contem-
porary problems, pertinent topics, and current research in the areas of busi-
ness, finance, investments, and investment analysis. Broad reading and in-
dividual investigation of specific financial problems and policies required. 
460, 461. Physical Distribution Management I and II. 460: (3-0) Cr. 3. 
F.W.S. 461: (4-0) Cr. 4. F.W.S. Prerequisite: 460: 360; 461: 460. 460: Use of 
total cost concept in evaluation of the physical distribution manager's op-
tions in traffic, inventory control, packaging, and materials handling. 
Special emphasis given to traffic functions including classification, rates, 
routing and carrier selection, and liability. 461 : Management theory and 
business logistics relevant to the functions of modem business. Emphasis 
on applications and issues in the management of the flow of physical 
materials from their sources through processing to conswnption. Field 
trips. 
463. Highway Transportation. (3-0) Cr. 3. F.W. Prerequisite: 360. 
Analysis of resource allocation in the highway sector. Financing and de-
velopment of highways. Managerial and economic aspects of motor 
transportation and its role in economic and social life. 
466. Air and Water Transportation. (3-0) Cr. 3. Alt. S., offered 1977. 
Prerequisite: 360. Study of functions and roles of air and water modes and 
carriers in the transportation structure of the United States. Cooperation, 
coordination, and competition of these modes with land-based modes. 
Evaluation of contemporary issues in these modes. 
467. Public Utilities. (3-0) Cr. 3. S. Prerequisite: F.con 242. Both the 
legal and economic views of the public utility concept are stressed. Public 
utility performance is evaluated in terms of a) pricing policies, b) costs and 
benefits, c) rate base, d) rate of return, e) rate structure, f) special problems, 
g) publicness, h) technology implementation, and i) the regulatory process. 
Some case studies and econometric models are presented. 
468. Transportation and National Policy. (3-0) Cr. 3. F.W. Prerequisite: 
360 and senior classification. Analysis of current major issues, pertinent 
studies and reports on national policy including recent and proposed 
legislation. Evaluation of impact of policy changes on carriers and the 
economy. Individual research projects required. 
469. Transportation Seminar. (3-0) Cr. 3. S. Prerequisite: 461. Research 
in contemporary problems in the field of transportation. 
478. Business Policy. (3-0) Cr. 3. F.W.S. Prerequisite: 370 and senior 
standing. An examination and study of strategic concepts and policy issues 
in modem business with particular reference and emphasis on the role of 
executive decision making. This decision-making experience is simulated 
through the case study approach. 
480. Cost Accounting. (4-0) Cr. 4. F.W.SS. Prerequisite: 385, or 384 and 
permission of instructor. Product costing and control as they relate to job 
order, process, and standard-cost systems. Introduction to cost-volwne-
profit relationships, budgeting, and profit planning. Field trips. 
481. Advanced Cost Accounting. (3-0) Cr. 3. S. Prerequisite: 480. 
Further development of product costing and control procedures: cost re-
ports as an aid in managerial decision making, capital budgeting, distribu-
tion costs, direct costing, responsibility accounting, profit centers, and 
transfer pricing. Field trips. 
485. Federal Income Tax. (3-0) er. 3. F.W.S.SS. Prerequisite: 381 or 
384. Development of federal income tax legislation and its application to 
individual and corporate taxpayers. Federal gift and estate taxes. Emphasis 
on transaction planning by individuals for tax minimization. 
487. Financial Information Systems. (3-0) Cr. 3. F.S. Prerequisite: 385. 
Analysis of concepts and procedures underlying the accwnulation and pro-
cessing of business data; development of effective management information 
systems, internal control techniques, and trends in information systems. 
490. Independent Study. Cr. 1 to 3 each time taken. Prerequisite: Senior 
classification; permission of instructor. 
A. Accounting. 
B. Finance. 
C. General Business. 
D. Marketing. 
E. Transportation. 
F. Physical Distribution. 
G. Law. 
H. Honors. 
495. Advanced Accounting I. (4-0) Cr. 4. F. Prerequisite: 350, 386. 
Accounting theory and practice related to selected topics on the balance 
sheet, income statement and statement of changes in financial position. 
Research on accounting problems in current periodicals and publications. 
Field trips. 
496. Advanced Accounting II. (3-0) Cr. 3. W. Prerequisite: 386; 495 
recommended. Accounting for business combinations and affiliated com-
panies; branch operations, consolidated financial statements, "purchase" 
versus "pooling-of-interests" interpretation of consolidations; reporting 
foreign operations; present-value concepts. Field trips. 
497. Auditing. (3-0) Cr. 3. W. Prerequisite: 495. Internal control pro-
cedures in modem business; development of auditing standards and pro-
cedures as applied by certified public accountants; review of internal audit-
ing activities. Field trips. 
499. Accounting Seminar. (3-0) Cr. 3. S. Prerequisite: 481, 496, 497. 
Integration and expansion of accounting theory and practice as they relate 
to operation of both the controllership function in business and the public 
accounting profession. Field trips. 
Industrial Education 
William D. Wolansky, Head of Departrµent. 
Professors: Carver (Emeritus), Schwenk, Wiener. 
Associate Professors: Arey, Diedrick, Gelina, Parks, 
Sarchett, Sherick. 
Assistant Professors: Bell, Bortz, DuVall, Gimmel, 
Libby, Riley. 
Instructors: Muench, Pytlik, Sarapin, Weber. 
Undergraduate Study 
For the undergraduate curriculum in industrial 
education leading to the degree Bachelor of Science, 
see College of Education, Curricula . 
The industrial education curriculum provides essen-
tial preparation for students who have a strong aptitude 
and interest in careers related to teaching and industry. 
Students have the opportunity to study in programs 
leading to certification to teach industrial arts in junior 
or senior high schools, or to secure industrial voca-
tional-technical certification with endorsement 71, or 
to gain employment in industry in the areas of person-
nel, sales, communications, construction, service, and 
production. 
In the teaching specialization, the student must 
apply for admission to the teacher education program 
and be approved by the teacher education committee in 
industrial education and by the Academic Standards 
and Admissions Committee, College of Education. For 
admission and certification requirements, see College 
of Education. 
Safety and Driver Education: Students interested in 
obtaining certification to teach safety and driver educa-
tion in secondary schools will enroll in those courses 
in industrial education designed to meet approval re-
quirements. For the list of those courses, see College of 
Education, Curricula. 
Graduate Study 
Industrial education offers work for the degrees 
Master of Science, Master of Education, and Doctor of 
Philosophy with major in industrial education, and 
minor work for students taking major work in other de-
partments. Within the industrial education major, a 
student may specialize in industrial vocational-
technical education or industrial arts. 
Prerequisite to major graduate work is preparation 
substantively equivalent to the completion of the un-
dergraduate curriculum in industrial education and 
adequate proof that the student ranks above average in 
scholastic ability and promise of professional com-
petency. 
There is no language requirement for the degrees 
Master of Science or Master of Education. At the doc-
toral level the foreign language requirement may be 
met by (1) demonstrating a satisfactory reading 
knowledge of two languages selected from French, 
German, Russian, or Spanish; (2) demonstrating a 
significantly higher degree of competence in one of the 
named languages; (3) substituting two years of under-
graduate study in the language with a B average for one 
of the above languages; or (4) substituting 9 quarter 
credits of graduate work in addition to the minimum 
Ph.D. requirements in approved areas for one language 
or 18 credits for two languages. Students whose native 
language is not English may substitute competence in 
English for one of the languages. Students not electing 
the thesis option, master's degree level, will be re-
quired to complete a minimum of three credits of a 
satisfactory project. 
Course for Noncollegiate Students 
18. Driver Education. (0-2) Cr. 0. F.W.S.SS. For those learning to drive 
an automobile. See Fees and Expenses. 
Courses Primarily for Undergraduate Students 
105. Technology and Application of Finishing Materials. (2-4) Cr. 3. 
F. A technical approach to finishing materials and techniques used in 
schools and industries. Testing and evaluating finishes, experimentation, 
and introductory research. 
106. Exploration and Fundamenta.J Fabrication of Wood. (2-4) Cr. 3. 
Introduction to hand tools, basic machines, basic finishing, and wood 
technology in current practice. 
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110. Introduction to Industrial Education. (3-0) Cr. 3. F.W.S. Qualifica-
tion, opportunities, preparation, and duties of workers in industrial arts, 
vocational industrial education, and industry. 
124. Introduction to Graphic Communications. ((}-6). Cr. 3. F.W.S. An 
analysis of graphic communication systems through laboratory experiences 
related to message analysis and design, image generation, image con-
version, and image production processes utiliz.ed by industry to transmit 
ideas, knowledge, or information in a graphic form. 
205. Advanced Techniques of Wood Fabrication. ((}-6) Cr. 3. F.W.S. 
Prerequisite: 106. Basic construction principles and practices including the 
use of hand and power tools, applications of construction materials, and 
safety practices in the construction industry as applied to teaching in 
secondary and post-secondary education. 
216. Human Conservation. (3-0) Cr. 3. F. Prerequisite: Psych 101. 
Survey of highway, industrial, school. farm and home safety, and safety or-
ganizations. Principles of accident prevention, individual and group 
responsibilities. 
220. Industrial Arts Design. (3-0). Cr. 3. F.W.S. Application of creative 
thinking to problem solving through development of individual and synec-
tic group design activities. Concepts in principles of design, design evalua-
tion, industrial design, redesign, color obsolescence, and graphic design 
will provide the content for many design problem-solving experiences. 
224. Technical Graphics. ((}-6). Cr. 3. W.S. Contemporary methods used 
by industry to convey ideas, knowledge or information in a 1wo-
dimensional graphic form; development of proficiency in such areas as: 
geometric construction, dimensioning, inking, fasteners, primary aux-
iliaries, sectioning, tolerancing, surface developments, microfilm methods, 
photodrawing and drafting room practices. 
230. Ornamental Metal Design and Processes. ((}-6) Cr. 3. W. Prin-
ciples and practices involved in the use of ferrous and nonferrous metals 
for construction of ornamental projects and teaching aids. Such operations 
as spinning, tooling, etching, annealing, and wrought iron work. 
232. Sheet Metal Fabrication. ((}-6) Cr. 3. F.S. Principles, concepts, and 
practices involved in the use of sheet metal tools, equipment and materials, 
forming and fabrication, layout techniques. 
234. Basic Metal Processes. ((}-6) Cr. 3. F.W.S. Principles and practices 
of bench metalwork; layout, sawing, chiseling, filing, drilling; threading, 
hardening, tempering, casting. 
236. Machine Metals I. (2-4) Cr. 3. F.W.S. Prerequisite: 234. General 
machine tool operation. Emphasis on precision measuring instruments and 
technical information as applied to industrial education. 
251. Electricity I. ((}-6) Cr. 3. F.W.S. Fundamental principles and prac-
tices in teaching of direct current electricity in industrial education. The 
development of experiments, projects, and teaching aids for the secondary 
school industrial education electricity program. 
253. Electricity II. (0-6) Cr. 3. F.W.S. Prerequisite: 251. Fundamental 
principles and practices in the teaching of alternating current electricity in 
industrial education. Practical problems in power distribution and use of 
test equipment. The development of experiments, projects, and teaching 
aids for the secondary school industrial education electricity program. 
260. Power Mechanics: An Introduction. (3-3) Cr. 4. F.W.S. A study of 
the sources of power, application of power, power-producing and control 
devices, research and development of power. 
261. Power Mechanics: Internal Combustion Engines. (2-4) Cr. 3. 
F.W.S.SS. Prerequisite: 260. Familiarization with reciprocating and reac-
tion engines with emphasis on two- and four-stroke cycle reciprocating 
engines. Use of tools and equipment for small engine overhaul and 
tune-up. 
262. Power Mechanics: The Automobile. (3-0) Cr. 3. F.W.S.SS. Pre-
requisite: 261. General introduction to the automotive production' and 
service industry, and the automobile itself including engine, chassis, and 
body. 
290. Special Problems in Career Education for Vocational Technical 
Certification. (3-0) Cr. 3 each time taken. F.W.S.SS. Prerequisite: Below 
junior classification and permission of instructor. 
308. Modem Materials: Design and Construdion. ((}-6) Cr. 3. F.W. 
Prerequisite: 106. Advanced design and construction as applied to 
furniture, cabinet making, sporting equipment, and specializ.ed items. 
310. School Laboratory Safety. (3-0) Cr. 3. F.S. Prerequisite: Junior 
classification. Analysis of accidents and accident prevention in the secon-
dary school industrial education laboratory. Methods of initiating an effec-
tive safety program. 
316. Theory and Principles of Driver Education. (3-4) Cr. 5 . W. Pre-
requisite: 216, Iowa driver's license, permission of instructor. Source 
materials, methods, policies and procedures, and psychological aspects of 
driver education; techniques including psychophysical measurement and 
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interpretation. 
317. Practices of Driver Education. Cr. 1 to 2 each time elected, no 
more than 4 total. Prerequisite: 316, Iowa driver's license, permission of in-
structor. Organization of, and experience with, both classroom and behind-
the-wheel phases of driver education, including range, lesson plans, films, 
scheduling, and testing techniques. 
323. Reprographics. (0-6). Cr. 3. F.S. Simulated production and 
laboratory experiences dealing with graphic reproduction processes used 
by industry. Processes such as photo-offset lithography, relief printing, 
silk-screen printing, spirit duplication, mimeograph production, elec-
trostatic copying, diazo reproduction and others will provide a nucleus of 
processes to be used to solve problems in the graphic mode. 
324. Architectural Drafting and Design for Industrial Education 
Teachers. (2-4). Cr. 3. S. Prerequisite: Six credits in graphic communica-
tions. Concepts and techniques used by the architectural building design 
and construction industries: preplanning considerations, plan develop-
ment, evaluations, working drawings and specifications, structural, elec-
trical, plumbing, heating and cooling systems, and graphic method for ef-
fective design presentation. Designed for individuals interested in teaching 
secondary or post-secondary architectural drafting. 
336. Machine Metals Il. (2-4) Cr. 3. F.W.S. Prerequisite: 236. General 
machine-tool operation with emphasis on advanced set-ups on machine 
tools, including precision grinding and measurements. Related technical 
infortnation as applied to the advanced operations and setups. 
352. Electricity m. (0-6) Cr. 3. w. Prerequisite: 253. Basic principles 
and practices involved in electric motor, generator, and appliance construc-
tion; motor rewind and electrical appliance repair as applied in industrial 
education laboratory work. 
357. Electronics I. (0-6) Cr. 3. F.S. Prerequisite: 253. Basic principles of 
radio construction, service, and repair as applied to the secondary school 
industrial education electronics program. Use of the oscilloscope, signal 
generator, signal tracer, and other test equipment used in radio. 
361. Power Mechanics: F.ngine Overhaul Procedures. (0-6) Cr. 3. 
F.W.S. Prerequisite: 261. Automobile engine overhaul procedures and 
techniques, including proper use of tools, equipment, and manufacturers' 
manuals; adjustments and measurements; development of supplementary 
instructional materials. 
364. Power Mechanics: Suspension and Braking Systems. (0-6) Cr. 3. 
F.W.S. Prerequisite: 261. A study of automobile suspension, braking, and 
power transmission systems; familiarization by work on representative 
models. 
368. Power Mechanics: Tune-up and Electrical Service. (0-6) Cr. 3. 
F.W.S. Prerequisite: 261. Automobile engine tune-up and electrical service. 
Theory of the automobile electrical and fuel systems. Application of theory 
in troubleshooting and repairing. Developing and presenting instructional 
materials and techniques. 
370. Introduction to Industrial Plastics. (0-6) Cr. 3. F.W.S. Pre-
requisite: 106; Chem 140 and 140L, or 141 and 141L. Technology of plastic 
materials and production processes. Principles of thermoforming, com-
pression, transfer, injection, and rotational molding. 
390. Care of F.quipment. (0-6) Cr. 2 or 3. F.W.S. Prerequisite: Industrial 
education major, junior standing. Techniques and methods involved in 
maintenance, repair, and testing of shop tools and machinery. 
400. Cooperative Work Experience. Cr. R; Required of industrial 
education cooperative students. Prerequisite: Permission of department 
head. Students must register for this course prior to beginning each period 
of work. 
410. Facility Planning and Organization. (3-0) Cr. 3. F.W.S. Planning 
of school laboratories and industrial facilities , formulation of needs assess-
ment, facility design, selection and location of equipment, cost determina-
tion. Emphasis given to the role of the work environment on learning and 
productivity through the development of simulated facility packages. 
415. Methods of Teaching Industrial Arts. (3-0) Cr. 3. F.S. Pre-
requisite: Sec F.d 305. Methods and techniques of teaching industrial arts; 
objectives, organization of subject matter, relationships, and evaluation. 
Field trips to schools. Preteaching laboratory experiences including micro-
teaching. 
417. Obaervation and Supervilled Student Teaching in Industrial 
Education. Cr. 3 to 12. F.W.S. Prerequisite: 415. OOOervation and 
supervised teaching in public schools. 
411. Multiple Car Range Techniques. (0-2 to 6) Cr. 1 to 2 each time 
taken. maximum of 3 credits. F.W.S.SS. Prerequisite: Three credits in 317, 
permission of instructor. Schwenk. Organization of and experience with 
the multiple-car approach to teaching driver education. Internship period 
arranged with high school programs to provide for observation and ex-
perience under actual conditions. 
419. Simulation Techniques. (0-2 to 6) Cr. 1 to 2 each time taken, max-
imum of 3 credits. F.W.S.SS. Prerequisite: Two credits in 317, permission 
of instructor. Schwenk. Organization of and experience with simulation as 
a teaching phase in driver education. Internship period arranged with high 
school programs to provide for observation and experience under actual 
conditions. 
450. Electronics Il. (1-6) Cr. 3. F.W.S. Prerequisite: 357. Basic television 
construction, service, and repair. Use of the oscilloscope, vacuum tube-
volt-ohm milliammeter and other test equipment used in television repair. 
The basic principles of television and frequency modulation as applied to 
the secondary school industrial education electronics program. 
460. Fluid Power. (2-4) Cr. 3. S.SS. Prerequisite: 260 and 6 credits 
mathematics. Basic laws of fluid mechanics, components, circuits, and in-
strumentation. Emphasis is placed on energy imput devices, energy 
modulation devices, and energy output devices related to hydraulic and 
pneumatic circuits. Instructional simulators devices and materials for 
teaching fluid power are evaluated. 
470. Plastics: Materials and Processes. (0-6) Cr. 3. In depth study of 
plastics materials and processes. Study and exploration of tool design and 
production considerations of molding, forming, coating, and other plastics 
manufacturing processes. 
490. Independent Study in Industrial Education. Cr. 1 to 5. Pre-
requisite: Junior classification, quality point average of 2.5 or more for two 
preceding quarters. 
A. Industrial Education. 
B. Professional Methods. 
C. Curriculum. 
D. Drafting, Design, Planning. 
E. Electricity-Electronics. 
F. Instructional Materials. 
G. Technical Training. 
H. Honors Program. 
I. Micro Teaching. 
M. Metals. 
P. Power. 
R Plastics. 
S. Safety Education. 
T. Safety, Industrial Education. 
W. Wood Technology. 
Courses Primarily for Industrial Vocational-
Technical Education (IVI'E) Undergraduate Students 
300. Occupational Competency. Cr. var. Prerequisite: Approval from 
department head, enrolled in B.S. degree (IVrE) and have planned program 
leading to endorsement 71 , have met the industrial experience requirement 
for vocational approval, have junior classification, have completed 15 
quarter credits at ISU prior to receiving credit for occupational compe-
tency. Competency in the following occupational clusters is determined 
through completion of oral, written, and performance examinations. See In-
dustrial Education Department Competency Test Program guidelines for 
additional information. 
A. Automotive and Power Mechanics. 
B. Building Trades. 
C. Commercial Art. 
D. Drafting and Graphics. 
E. Electricity-Electronics. 
F. Metal Trades. 
381. Foundations of Industrial Vocational-Technical Education. (3-0) 
Cr. 3. Development and philosophy of industrial vocational-technical 
education, career development, federal and state legislation. State plans, 
divisions, types of programs, and the organization, administration, and 
financing of secondary and post-secondary industrial vocational-technical 
education programs. 
382. Occupational Analysis and Course Construction in Industrial 
Vocational-Technical Education. (3-0) Cr. 3. Course of study develop-
ment based on occupational analysis. Compilation, arrangement, and 
limitation of instructional materials. 
383. Techniques of Teaching Industrial Vocational-Technical Educa-
tion. (3-0) Cr. 3. Teaching processes, methods of presentation, testing, 
lesson planning, organization of instruction, and execution of instruction. 
384. Organization and Management of the Industrial Vocational-
Technical Laboratory. (3-0) Cr. 3. Practices, principles, and solving pro-
blems involved in planning, organizing, and managing the laboratory. 
410. Facility Planning in Industrial Vocational-Technical Education. 
(3-0) Cr. 3. Principles, practices, and problems in planning school 
laboratories using industrial-vocational models. 
491. Evaluation in Industrial Vocational-Technical Education. (3-0) 
Cr. 3. Instruction, instructor, student, and program evaluation with the 
purpose of improving the total effectiveness of instruction. 
492. Coordination of Indusbial Vocational-Technical Cooperative 
Education. (3-0) Cr. 3. Principles of organization, coordination, and ad-
ministration of cooperative education with business and industry to pro-
vide part-time on-the-job training for students. 
493. Public Relations for lndusbial Vocational-Technical Education. 
(3-0) Cr. 3. Identifying a plan of public relations for industrial vocational 
and technical education; analysis of publics that need to be reached; effect 
of human relations on public relations; criteria for evaluation. 
494. Supervision and Administration of Industrial Vocational-
Technical Education. (3-0) Cr. 3. Supervision and administration on the 
local level with emphasis on evaluation, problem solving by simulation, 
leadership, and program development. 
495. Career Development Teaching Practices in Industrial Voca-
tional-Technical Education. (3-0) Cr. 3. Designed for practicing teachers 
and administrators to acquire a comprehensive understanding of the 
philosophy, concepts, issues, curriculum models, and evaluation of in-
dustrial career education programs. 
496. Instructional Materials for Industrial Vocational-Technical 
Education. (2-0) Cr. 2. Development of instructional materials with utiliza-
tion of suitable hardware to achieve the teaching objective. Emphasis on 
the development of individualized instructional packets and their effective 
utilization. 
C'.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501. Wood and Construction Material. (1-5) Cr. 3. F. Alt. SS., offered 
1977. Prerequisite: 205. Principles of small-scale production of construc-
tional materials including wood composites and laminates. 
510. Technique of Teaching Vocational and Technical Education. 
(3-0) Cr. 3. F.W.S. Prerequisite: Sec Ed 426. Teaching processes, methods of 
presentation and testing, lesson planning, and organization of instruction. 
514. Foundations of Vocational and Technical Education. (3-0) Cr. 3. 
F.W.S. Prerequisite: Psych 333. Development and philosophy of voca-
tional-technical education, federal and state legislation. State plans, 
divisions, and types of programs. 
516. Trends in Vocational-Technical Education. (3-0) Cr. 3. SS. Pre-
requisite: Nine credits in industrial education. Brief review of the develop-
ment of vocational and technical education. A study of the most recent 
trends in various types of schools offering vocational-technical education 
with respect to curriculum, qualifications and training of instructors, ad-
ministration of program, requirements for program certification, and the 
developing ratio of technical, related, and general education within the cur-
riculum. 
518. Problems in Industrial Education. (3-0) Cr. 3. SS. Prerequisite: 
415. Initiating programs; program organization and development; purchas-
ing materials, supplies, and equipment; facility planning and utilization; 
writing specifications; program evaluation; and other related problems. 
519. Occupational Analysis and Course Construction. (3-0) Cr. 3. 
F.W.S. Prerequisite: 510. Course of study development based on occupa-
tional analysis. Compilation, arrangement, and limitations of instructional 
materials. 
524. Conference-Leading Techniques. (6-0) Cr. 3. SS. Prerequisite: 510. 
Study and practice of conference procedures and techniques as applied to 
teaching and advisory committee functions. 
525. Coordination of Cooperative Education. (3-0) Cr. 3. SS. Pre-
requisite: 510. Principles of organization, coordination, and administration 
of cooperative education with business and industry to provide part-time 
on-the-job training for students. 
528. Public Relations for Industrial and Technical Education. (3-0) 
Cr. 3. SS. Prerequisite: 514. Identifying a plan of public relations for in-
dustrial and technical education; analysis of publics that need to be 
reached; effect of human relations on public relations; criteria for evalua-
tion. 
550. Industrial and School Shop Safefy. (3-0) Cr. 3. Prerequisite: 310. 
Safety as it pertains to the industrial arts and industrial vocational-
technical teachers. OSHA and IOSHA regulations and the standards as re-
quired by OSHA and !OSHA. 
554. Development of Indusbial Education. (3-0) Cr. 3. SS. Prerequisite: 
514. An evaluation of educational and industrial thought. Historical and 
philosophical development of industrial education to the present. Trends 
and implications. 
555. Administration and Supervision of Industrial Education. (3-0) 
Cr. 3. Prerequisite: 417. Administration, supervision, curriculum develop-
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ment, selection of staff, and public relations. Evaluating administrative' and 
supervisory efforts; program modification. Field trips to schools and in-
dustries. 
556. Current Issues and Modem Concepts in Industrial Education. 
(3-0) Cr. 3. Prerequisite: Fifteen credits in industrial education. A critical 
analysis of industrial education in the evolving role of education. Newer 
concepts of teaching laboratory work; impact of research and experimenta-
tion; implications for curriculum change and program modernization. 
557. Organization and Management of the Industrial Education 
Laboratory. (3-0) Cr. 3. Prerequisite: 410. Principles and practices in-
volved in the planning, organization, and management of the school shop; 
responsibility of the school administrator and teacher; basic principles of 
planning; selection and purchase of machines, tools, equipment, and 
materials; maintenance, storage, and control of machines, tools, and equip-
ment; managing the shop for effective work. 
559. Processes and Systems in American Industry. (3-0) Cr. 3. S.SS. 
Prerequisite: Fifteen credits in industrial education. An exploratory study 
of modern manufacturing industries. Designed to prepare teachers to in-
terpret industry through a better understanding of the facets; management, 
systems, controls, financing, and personnel. 
561. Advanced Fluid Power. (2-4) Cr. 3. Prerequisite: 460. Develop-
ment of circuits, cycle profile, specification of components and evaluation 
using family of performance curves for integrated systems. 
570. Administration of Accident Prevention Programs. (3-0) Cr. 3. SS. 
Prerequisite: 316. Effective methods of developing the background and 
motivation essential to accident prevention at various educational levels. 
571. Safety Symposium. (2-0) Cr. 1. S. Prerequisite: Nine credits in 
psychology and education, permission of instructor. Review of literature in 
field of safety. Round-table discussions with state and national safety ex-
perts and public officials. 
572. Programming Pupil Transportation. (2-0) 1 credit. Prerequisite: 
Nine credits in safety education; permission of instructor. Problems and 
techniques in administration and supervision of pupil transportation 
systems. Round-table discussions with public officials and other re-
cognized experts in the field. 
575. Curriculum Development in Safety Education. (4-0) Cr. 3 or 4. 
Prerequisite: 316, 570. Development of curriculum and instructional 
materials for K-12 safety education courses with particular emphasis on 
traffic safety education. Latest educational theory and techniques will be 
reviewed. 
590. Special Topics in Indusbial Education. Cr. 1 to 5. Prerequisite: 
Graduate classification in industrial education. 
A. Industrial Arts. 
8 . Vocational-Technical. 
C. Curriculum. 
D. Evaluation. 
E. Administration and Supervision. 
F. Instructional Materials. 
G. History and Philosophy. 
J. Research. 
K. Laboratory Problems. 
L. Technical Training. 
S. Safety Education. 
T. Safety, Industrial Education. 
593F. Workshop in Industrial Education. Cr. 1 to 5. Prerequisite: Fif-
teen credits in industrial education. Diedrick, DuVall, Gimme!, Parks, 
Riley, Schwenk, Sherick, Wiener, Wolansky. 
599. Creative Problem. Cr. 3. A discipline-related problem to be iden-
tified and completed under the direction of the program adviser. Three 
credits required for all nonthesis master's degree students. 
C'.ourses for Graduate Students, major or minor 
615. Seminar. Cr. 1 to 3. F.W.S.SS. Prerequisite: Permission of instruc-
tor. 
652. Evaluation in Indusbial Education. (3-0) Cr. 3. Prerequisite: 491. 
Developing basic concepts. Techniques for evaluating student personnel, 
facilities, programs, staff, and other educational resources. 
656. Instructional Materials for Industrial Education. (3-0) Cr. 3. 
Prerequisite: Sec Ed 301 and fifteen credits in industrial education. Ex-
amination of new equipment, materials, and techniques in using instruc-
tional materials in industrial education teaching. 
657. Curriculum Development in Industrial Education. (3-0) Cr. 3. 
Prerequisite: Fifteen credits in industrial education. Basic concepts, trends, 
practices, and factors influencing curriculum development; techniques, or-
ganization, and procedures; the course of study and its development in a 
given curriculum pattern. 
699. Research. 
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Industrial Engineering 
Keith L. McRoberts, Chairman of the Department 
Professors: Cowles, David, Griffen, Hempstead 
(Emeritus), Hillyard, Kleinschmidt, Montag, Moore, 
Gerald Smith, Squires, Tamashunas, Vaughn, Walkup. 
Associate Professors: Adams, Berger, Even, Lamp, Clif-
ford Smith, Watkins. 
Assistant Professors: Barta, Grant, Harmison, Hen-
dricks, Love, Meeks, Mohr, Park, Sjobakken, Theile. 
Instructors: Trzeciak. 
Undergraduate Study 
For undergraduate curriculum in industrial engineer-
ing leading to the degree, Bachelor of Science, see 
College of Engineering, Curricula. 
The industrial engineering curriculum prepares 
persons who have strong aptitudes in engineering and a 
potential capacity for management for challenging 
careers in planning, controlling, designing, and manag-
ing complex industrial organizations for efficient 
operation. Specifically, industrial engineers utilize 
mathematics, physical and social sciences, and 
engineering principles in the design, improvement, and 
installation of integrated systems of people, materials, 
and equipment to maximize productivity and efficien-
cy of operation. Industrial engineering is a broad dis-
cipline providing the graduate with career op-
portunities in all types of manufacturing industry, 
service industries, distribution organizations, and gov-
ernmental service. Because of the many employment 
opportunities available to industrial engineers and the 
growing concern for operational efficiency and produc-
tivity in every aspect of organized activity, industrial 
engineering is experiencing continued rapid growth. 
Various professional services are performed by in-
dustrial engineers in every area of organized activity. 
Examples of these services include facilities planning 
and layout, methods engineering and work measure-
ment, quality and reliability control, inventory and 
production control, materials handling, cost and 
economic analysis, safety engineering, industrial rela-
tions, operations research, and information systems de-
sign. Some industrial engineers concentrate their ef-
forts in technical sales, personnel supervision, and line 
management. 
The curriculum includes a carefully selected se-
quence of courses in the physical, mathematical, and 
engineering sciences. These lead to courses in in-
dustrial engineering analysis, synthesis, and design. In 
addition, required and elective courses in the 
sociohumanistic area, oral and written communica-
tions, accounting, and human resources are included. 
Aqditional opportunities through elective courses are 
available for further study in other fields of engineering 
and management. 
A five-year cooperative program is available in the 
Industrial Engineering department. See Cooperative 
Programs, College of Engineering. 
Graduate Study 
The department offers work leading to the degrees of 
Master of Engineering and Master of Science with ma-
jors in industrial engineering and engineering valua-
tion, the degree of Doctor of Philosophy with major in 
engineering valuation, and minor work to students tak-
ing major work in other departments. Graduate work is 
designed to improve the student's ability in the pro-
fessional practice of industrial engineering and to de-
velop his research capability. 
The normal prerequisite to major graduate work is 
the completion of a curriculum substantially equivalent 
to that required of undergraduate students in engineer-
ing at this institution. 
Reading competence in a foreign language is required 
for the Doctor of Philosophy degree. (A satisfactory 
score in the Educational Testing Service examination 
in French, German, Italian, Russian, or Spanish meets 
this requirement.) There is no foreign language require-
ment for the Master of Engineering and Master of 
Science degrees. 
With the help of a supervising committee, a graduate 
student designs an educational program in areas within 
industrial engineering and engineering valuation. 
Typical areas of concentration include engineering 
economics and capital budgeting; management science; 
management and regulation of public utilities; systems 
analysis and control; production systems analysis and 
design; human resources management; life analysis and 
depreciation; industrial property valuation; operations 
research and optimization; management information 
systems design; safety engineering; human factors 
engineering; and legal aspects of engineering ad-
ministration. A specialization in operations research 
leading to a Master of Science degree is co-offered 
jointly with the Department of Statistics. 
The department also participates in the following in-
terdepartmental programs: Industrial Relations; Energy 
Systems Engineering; Technology and Social Change. 
(See Index.) 
Open to graduate students for minor credit only: 312, 
313, 314, 361, 404, 407, 416, 421, 423, 424, 425, 426, 
441,442,443,448,461,462,475,477. 
C.ourses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. Lectures and conferences de-
signed to aid the freshman student to adjust both in course and in college 
environments. 
209. Industrial Computer Techniques. (0-3) Cr. 1 W. S. Prerequisite: 
FrE 108, Com S 201 . Study of programmable computer operations, remote 
terminal use, programming teclmiques, remote job entry systems. and use 
of library programs. 
250. Introduction to Industrial Engineering. (4-0) Cr. 4 F.W.S. Pre-
requisite: Math 120 or 130. Introduction to the design and oontrol of pro-
duction systems. Includes such industrial engineering activities as 
engineering economy, plant location and layout, work design and measure-
ment, production and inventory control. critical path scheduling. and 
statistical quality control. 
273. Methods Engineering and Work Measurement. (3-2) Cr. 4. W.S. 
Prerequisite: 250. Principles and practice in motion economy, time-study, 
and other approaches to work measurement; micromotion analysis, 
memomotion, and random filming teclmiques. Consideration of hwnan fac-
tors and economic factors in methods engineering and work-center design, 
work simplification, and production system development. Introduction to 
standard data and predetermined standard times. 
293. Seminar. (1-0) Cr. R; F.W.S. Required of all third-quarter 
sophomore students. Required of senior college transfer students in the 
first quarter after transfer to the Industrial Engineering Department. 
298, 398, 498. Cooperative F.ducation. Required of all cooperative stu-
dents. Prerequisite: Permission of department chairman. 298: Work periods 
for students with sophomore standing in a regularly established program. 
398: Work periods for juniors. 498: Work periods for seniors. Students 
must register for these courses prior to commencing each work period. 
3CM. Analysis for Engineering Economy. (3-0) Cr. 3. F.W.S. Engineer-
ing/managerial analysis of the economic aspects of public and private pro-
ject proposals. Decisions involving the expenditure of capital funds. 
Alternative sources of funds; time value of money; methods of evaluating 
alternative projects. 
312, 313, 314. Industrial Operations Research. 312: (4-0) Cr. 4. F.W. 
Prerequisite: 209, 250, Math 223; 313: (2-2) Cr. 3. W.S. Prerequisite: 312, 
Math 213, Stat 341; 314: (2-2) Cr. 3. F.W. Prerequisite: 313, 361. Concepts, 
techniques, and applications of operations research to industrial engineer-
ing. Construction and optimiz.ation of models for production and inventory 
systems and facilities planning, using linear progranuning queueing theory, 
dynamic programming, network analysis, simulation, direct search and 
heuristics. Use of problem oriented languages, such as FORTRAN, GPSS, 
and MPS, in solving problems. 
333. Computer Graphia. (3-0) Cr. 3. S. Prerequisite: Com. S. 201. 
Techniques for graphical man-machine communications. Use of available 
facilities. Graph plotting, two-dimensional and three-dimensional applica-
tions. Requirements and applications for interactive graphic communica-
tions. Individual projects. 
350. Entrepreneurship for Engineers. (3-0) Cr. 3. S. Prerequisite: Junior 
classification in engineering. Designed to furnish an introduction and 
guidelines for those students interested in private engineering enterprise. 
Included will be the organization of an engineering business venture, 
personnel and labor management, financial ratios and policies, forms of 
ownership, market analysis, etc. Case studies, outside readings, and guest 
speakers will be utilized. 
351. Industrial Organization. (3-0) Cr. 3. F.W.S. Prerequisite: Junior 
classification. Industrial tendencies, ownership, types of organization; the 
principles and methods of production control, inspection, motion and time 
study, wage systems, cost control, and personnel relations in the coordina-
tion of an industrial organization. 
381. Industrial Systems Engineering. (2-2) Cr. 3. F.W.S. Prerequisite: 
209, 250 or 351, Stat 342. Application of mathematical and statistical 
techniques to the synthesis and analysis of industrial engineering prolr 
!ems. Use of computer methods for analyzing data and studying the prop-
erties of industrial systems models. 
393. Industrial Inspection Trip. Cr. R; S. Prerequisite: Junior industrial 
engineering classification. One week spent in industrial centers visiting 
and inspecting industrial plants. 
395. Summer Work. Cr. 3 each. Prerequisite: Advance approval of de-
partment head. Approved summer work in industrial plants. Not accept-
able as an industrial engineering elective, management elective for in-
dustrial engineering, qr engineering operations majors. 
404. Engineering Economy. (2-2 or 3-0) Cr. 3. F.W.S. Prerequisite: Econ 
242, I Ad 371. Application of fundamentals of economics to engineering 
alternatives in planning, developing, and managing industrial projects. 
407. Engineering Valuation. (3-0) Cr. 3: F.W.S. Prerequisite: Econ 241, 
3 credits of accounting. Concepts of value, original cost, and reproduction 
cost, property records, methods of estimating depreciation for valuation 
and accounting; intangible values, cost values, earning values, rate base, 
and valuation for taxation, rates, financing, insurance, and sales. 
418. Production Analysis. (3-0) Cr. 3. S. Prerequisite: 313. Specialized 
mathematical techniques applied to industrial production management. 
420. Engineering Sales. (3-0) Cr. 3. S. Prerequisite: 304, 480. Concepts 
involved with selling technical goods and services. Application of legal, 
economic, and ethical principles involved in the preparation of specifica-
tions, bids, and contracts. 
421. Safety Engineering. (3-0 or 3-3) Cr. 3 or 4., F.W.S. Prerequisite: 250 
or 351. Principles of accident prevention in industry; design of safe en-
vironments. Safety training. Safety legislation including occupational safety 
and health acts, and workmen's compensation. 
423. Job Compensation. (2-3) Cr. 3. F. Prerequisite: 250 or 351. Study of 
the principal pressures and their influence on forms and levels of job com-
pensation. 
424, 425. Human ResoUral Management I, II. Cr. 3 each, 424: (3-0) 
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F.W.; 425: (2-2) W.S. Prerequisite: 424: 250 or 351, Psych 101. 425: 424. 
Employer-employee problems and approaches to their solution utilizing 
behavioral science concepts. Emphasizes the organization, motivation, and 
management of human resources, and principles and techniques of selec-
tion and placement, personal development and evaluation, and wage and 
salary administration. 
428. Organization Development. (2-2) Cr. 3. S. Prerequisite: 425. Ad-
vanced study of current organization development techniques with em-
phasis on the effective utilization of human resources. Group dynamics, 
employee training and development, and personnel evaluation and em-
phasis. 
441. Industrial Engineering Design I. (3-6) Cr. 5. F.W. Prerequisite: 
273, 404, credit or classification in 314. Production planning and design of 
physical facilities for processing, including site selection, material hand-
ling, equipment specification and layout, plant engineering and main-
tenance. 
442. Industrial Engineering Design II. (3-4) Cr. 5. W.S. Prerequisite: 
441. Design of operating controls and performance evaluation, application 
of budgetary, cost, production, inventory, and quality control models. 
443. Industrial Engineering Design m. (2-2) Cr. 3. s. Prerequisite: 
Credit or classification in 442. Interrelationships of product development 
and manufacturing, including value engineering, individual projects in de-
sign. 
448. Industrial Dynamics. (2-2) Cr. 3. Prerequisite: 351 , 404. Informa-
tion-feedback characteristics of industrial systems; interaction of organiza-
tion structure, policies, and time delays in the success of an enterprise; re-
lationships between flow of information, money, materials, orders, 
personnel, and capital equipment in an organization or industry. Model 
building and computer simulation are utilized. 
481. Industrial Decision Theory. (3-0) Cr. 3. F. Prerequisite: 304, Stat 
341. Decisions under risk and uncertainty, Bayesian decision techniques, 
and nonlinear utility functions are considered in d.eveloping mathematical 
models of problems in the areas of inventory policy, bidding policy, and 
purchasing policy. 
462. Engineering Inspection. (3-0) Cr. 3. S. Prerequisite: 250 or 351; 
Stat 105. Inspection of department functions and organization, quality-
control procedures, acceptance sampling, and cost studies. 
475. Motion and Time Study. (2-3) Cr. 3. W.S. Prerequisite: 351. Prin-
ciples and methods of motion and time study as employed in industrial 
operations. 
477. Human Factors Engineering. (3-0) Cr. 3. S. Prerequisite: 273 or 
475, Psych 101 . Study and analysis of man-machine systems; the special 
abilities and limitations imposed by human capacities. Problems of obtain-
ing, interpreting, and applying experimental findings in the design of such 
systems. 
480. Engineering Contracts. (3-0) Cr. 3. F.W.S. Prerequisite: Junior 
classification. Introduction to jurisprudence, judicial procedure, contract 
essentials and principles, torts, real property, sales, agency, workmen's 
compensation, intellectual property. 
490. Independent Study. Cr. 1 to 5 each time elected. Prerequisite: 
Senior classification, permission of instructor. Independent study and 
work in the areas of industrial engineering design, practice, or research. 
A. Valuation, Depreciation, and Engineering Economy. 
B. Human Resource Management. 
C. Industrial Engineering. 
D. Regulated Industries. 
E. Management Science and Operations Research. 
F. Honors. 
491. Seminar. (1-0) Cr. R;F. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
504. Advanced Engineering Economy. Cr. 3 to 5. F.W.S. Prerequisite: 
404. Advanced engineering economic analysis; engineering, financial and 
intangible factors influencing management decision for expenditure of 
funds. Applications of capital recovery and physical plant replacement 
theories. 
505. Capital Expenditure Programming. (3-0) Cr. 3. F. Prerequisite: 
504. Determination of capital expenditure policy and budget. Factors in-
fluencing the priority queue (urgency) and the optimum-rationed level of 
expenditures. Project request, consideration, revision, screening, rejection, 
postponement, approval, subsequent verification, and feedback processes. 
Planning and control of the capital expenditure budget and sources of 
funds. 
508. Engineering Aspects of Public Utility Administration. Cr. 2 to 5 
each time elected. F. Prerequisite: 404, 407. Engineering problems arising 
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from the regulalioii of service and rates, the taxation, and the operation of 
public utilities. 
507. Depreciation Estimates. (3-0) Cr. 3. W.S. Prerequisite: 407. Collec-
tion and analysis of retirement data. Techniques required for the construc-
tion of survivor, probable life, condition percent, and accrued depreciation 
curves for property groups. Analysis of the effect of growing, declining, 
anJ stable properties on depreciation estimates. 
509. Engineering Valuation Practice. (2-3) Cr. 3. F.S. Prerequisite: 407. 
Application of principles of engineering valuation, including field work, 
preparation and pricing of inventories, valuations for utility rates, security 
regulations, condemnations, sales, estate settlements, and determining 
fixed capital costs. 
510. Linear Programming. (3-0) Cr. 3. W. Prerequisite: 312, Math 307 
or equivalent. Theory and computational aspects of the simplex method, 
including revised simplex method. Duality treated theoretically and as 
post-optimality tool. Network theory and transportation problems. 
511. Operations-Research Concepts. (4-0) Cr. 4. F. Prerequisite: 304, 
Math 213, Stat 341. Theory and development of operations-research con-
cepts and techniques within industrial contexts. Includes linear program-
ming, dynamic programming, queueing theory, and simulation. 
512. Queueing Theory and Applications. (3-0) Cr. 3. Alt. W., offered 
1977. Prerequisite: 511. Development and use of mathematical models for 
the analysis of queueing systems as applied primarily to industrial situa-
tions. Steady state as well as transient systems are considered. 
513. Inventory Systems Analysis. (3-0) Cr. 3. F. Prerequisite 511, Stat: 
448 or equivalent. Study of deterministic and stochastic models involved 
in the instrumental theory for analysis and control of inventory systems. 
Single and multicommodity inventory problems are considered with both 
constant and variable demands and lead times. Constrained models are 
also considered. Computer analysis and simulation techniques applied to 
this problem area are used. 
515. Management Science I. (3-0) Cr. 3. Alt. W., offered 1977. Pre-
requisite: 313. Development of scientific models and analogies applicable 
to engineering management; investigation of existing mathematical 
methods; operations research. 
516. Management Science II. (3-0) Cr. 3. Alt. S., offered 1977. Pre-
requisite: 515. Case studies and industrial problems. New methods and 
theories in management science, and operations research. 
518. Digital Simulation Techniques. (3-0) Cr. 3. Alt. F., offered 1976. 
Prerequisite: 511, Stat 448. Analysis of large scale, mathematically in-
determinate management systems by digital computer simulation. Use of 
Monte Carlo techniques in the simulation, simulation-oriented computer 
languages, consideration of how long a simulation experiment must be run 
for valid results, how the experimental design of the simulation model to 
investigate effects of multiple variables are included Ability to use the 
General Purpose System Simulation language (GPSS) is developed. 
522. Engineering Aspects of Wage Determination. (2-3 or 6) Cr. 3 or 4. 
S. Prerequisite: 423. Critical survey of wage programs founded on job 
evaluation; merit rating, wage incentives, basic hourly wage curve, salary 
classifications, and administrative programs. 
523. Industrial Compensation Systems. (3-0) Cr. 3. S. Prerequisite: 522. 
Critical analysis of strengths and weaknesses of contemporary engineered 
wage systems in specific industrial organizations. 
527. Dynamics of Industrial Organizations. (2-2) Cr. 3. W. Pre-
requisite: 425. An advanced study of relevant and current behavioral 
science research offering insight and understanding regarding the behavior 
of industrial organizations. Consideration will be given to applying this 
knowledge and information to the development of vibrant, viable, and 
socially effective work organizations. 
531. Industrial Statistics: Process Control. (Stat 531) See Statistics. 
533. Industrial Statistics: Reliability. (Stat 533) See Statistics. 
539. Operations Research. (Stat 539) See Statistics. 
540. Operations Research Methods and Economic Analysis. (Stat 540) 
See Statistics. 
545, 546. Advanced Industrial Engineering Design. Cr. 3 each. 545: 
Alt. W., offered 1977. Prerequisite: 441 , 546: Alt. S. , offered 1977. Pre-
requisite: 545. Planning and controlling the manufacturing plant. Theory of 
facilities selection and layout; balancing operations and schedules; design 
of the manufacturing plant; structure of the organization and system. Con-
trol techniques, budgets, and realization comparison. 
551. Industrial Engineering Concepts. Cr. 3 to 5. F. Prerequisite: 250 or 
351; 480, F.con 242. Development in depth of theoretical and practical con-
cepts of current industrial engineering practice. 
552. Industrial Organization Theory. (3-0) Cr. 3. S. Prerequisite: 551. 
Examination of theories of organization with the purpose of explaining, 
predicting, and influencing organization behavior. Requirements for design 
and control of industrial organizations and their components. 
571. Theory and Principles of Work-Time Relationships. (2-3 or 3-6) 
Cr. 3 or 5. S. Prerequisite: 441. Evaluation of time-study systems using pre-
determined elemental time standards; comparison with stop-watch time 
study. Applications to industrial situation. Analysis of current literature. 
581. Legal Aspects of Engineering Administration. (3-0) Cr. 3. F. 
Prerequisite: 250 or 351, and 480 or I Ad 375. Engineering management 
contacts with public administrators and administrative law. 
582. Taxation Aspects of Engineering Administration. (3-0) Cr. 3. W. 
Prerequisite: 581, I Ad 371. Concepts of advalorem, income, and excise 
taxes and their effects on industrial operations and policy making. 
583. Patent Aspects of Engineering Administration. (3-0) Cr. 3. S. 
Prerequisite: 480 or I Ad 375 desirable. Management problems concerning 
patents, trademarks, franchises, copyrights, and royalties. 
590. Special Topics. Cr. 1 to 5 each time elected. Independent study 
and work to explore recent advances and innovative approaches to in-
dustrial engineering design, practice, and research. 
A. Valuation, Depreciation, and Engineering Economy. 
B. Human Resource Management. 
C. Industrial Engineering. 
D. Regulated Industries. 
E. Management Science and Operations Research. 
C.ourses for Graduate Students, major or minor 
608. Depreciation Accountancy. Cr. 2 to 6 each time elected. F.S. 
Prerequisite: 507. Unit and group methods of accounting for depreciation; 
reserve requirements; adjustment of depreciation rates and reserves; 
classification of accounts, property accounting methods. Income tax regula-
tions. 
624. Factory Personnel. Cr. 3 to 5. F.W.S. Prerequisite: 425, 551. 
Employment departments; time and age problems; shop committees; hous-
ing conditions, and industrial relations. 
681. Court and Commission Practice. Cr. 2 to 6 each time elected. W.S. 
Prerequisite: 681A: 581, 608; 681B: 581. 
A. Utility rates, property valuation, and depreciation. 
B. Legal relations in industry. 
690. Seminar. Cr. R; F.W.S. 
699. Research. Cr. 1 to 5. 
A. Industrial Engineering Research. 
B. Engineering Valuation Research. 
Industrial Relations 
Clifford E. Smith, Chairman of Advisory Committee 
Advisory Committee: Harold W. Davey (ex officio), 
Gerald L. Dorfman, David L. Rogers, John P. Mattila, 
Paul M. Muchinsky. 
Work is offered for the degree Master of Science with 
major in industrial relations. This is a multi-
disciplinary degree offered under a cooperative ar-
rangement by the departments of Economics, Industrial 
Engineering, Political Science, Psychology, and 
Sociology. 
Graduate students in industrial relations usually re-
ceive their undergraduate background in economics, 
industrial (business) administration, industrial 
engineering, political science, psychology, or sociology. 
Admission is not restricted to students from these ma-
jors, however. Students entering industrial relations 
should have ideally a broad background in the social 
sciences. 
The program in industrial relations is regarded as 
education for both professional practice and scientific 
inquiry. Through the• Industrial Relations Center and 
its interdisciplinary faculty, facilities and opportunity 
exist for research of both a fundamental and applied 
nature on a variety of problems concerned with the 
world of people at work. 
A student majoring in industrial relations will 
choose a major professor from the graduate faculty of 
the cooperating departments, who ordinarily will be a 
member of the industrial relations advisory committee. 
The student's program of study will be developed with 
the guidance of an advisory committee nominated by 
the major professor, approved by the industrial rela-
tions advisory committee and appointed by the dean of 
the Graduate College. The program of study will in-
clude course work from three of the disciplines 
represented in the industrial relations program. 
Each student will select two of the five cooperating 
disciplines (economics, industrial engineering, 
political science, psychology, and sociology) as a major 
field. Approximately two-thirds of the student's pro-
gram (including thesis) will comprise the major field. 
The remainder of the program will include Statistics 
401 and other elective courses. Statistics 402 is strongly 
recommended. 
Normally, candidates for the degree Master of 
Science are required to complete satisfactorily 45 
credits of acceptable graduate work including prepara-
tion of a thesis. With the approval of the student's ad-
visory committee, however, candidates may fulfill re-
quirements by completing satisfactorily 54 credits of 
course work, in which case preparation of a thesis and 
Statistics 401 are not required. Under this degree pro-
gram a student will select courses from four of the five 
cooperating departments. Satisfactory completion of a 
comprehensive examination is required. 
A foreign language is not required. 
The verbal and quantitative aptitude tests of the 
Graduate Record Examination are recommended for all 
applicants to the industrial relations program. 
Courses appropriate for the Master of Science degree 
are determined by the student's advisory committee. 
Recommended courses for graduate students majoring 
in industrial relations include: Econ 445, 590B, 591, 
592, 595, 596, 6901; I E 421, 423, 424, 425, 426, 448, 
475, 522, 527, 552, 571, 581, 590B, 624; Pol Sci 420, 
421, 422, 44~ 441, 471~ 471~ 471~ 472, 47~ 52~ 
590, 610D; Psych 422, 440, 450, 451, 523, 550, 551, 
580, 581, 590; Soc 415, 420, 454B, 480, 483, 490D, 530, 
532, 534, 538, 590D, 642; Stat 401, 402. See departmen-
tal listings for course descriptions and credits. 
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Institution Management 
Marjorie M. McKinley, Head of Department 
Professors: Augustine, Montag. 
Assistant Professors: Brown, Frederiksen, Hostetler, 
Grace Olsen, Michael Olsen, Robson, Walsh. 
Instructors: Ambelang, Dudley, Hutchcroft, Kelley. 
Adjunct Instructors: Burger, Clubine, Cooper, Murray. 
Undergraduate Study 
For undergraduate curriculum in institution manage-
ment leading to the degree Bachelor of Science, see 
Home Economics, Curricula. 
The curriculum in institution management provides 
professional preparation for men and women interested 
in managerial positions in institution food service or 
residence administration. The department offers work 
for the degree Bachelor of Science with majors in col-
lege food and housing administration, hotel and 
restaurant management, or school food service. 
The major in college food and housing administra-
tion is planned to provide men and women with a 
general education plus professional preparation for the 
management of college and university student unions 
and residence halls. Basic courses in various aspects of 
administration are supplemented by laboratory ex-
periences. 
The major in hotel and restaurant management pro-
vides, in addition to a general education, basic work to 
prepare men and women for supervisory and executive 
positions in the hotel and restaurant industry. Prin-
ciples of business management are presented, as well 
as fundamentals of food service and housing service. 
The major in school food service offers preparation 
for administering school food service programs in 
elementary and secondary schools. A general education 
and basic professional courses pertinent to this field 
are provided for students who wish to prepare for 
managing single or multiple school food service 
systems and to become area and state school food 
service supervisors o.r directors. See discussion of in:-
stitution management curriculum for statement regard-
ing certification for teaching home economics. 
Learning experiences in large quantity food prepara-
tion and service are afforded through the Institution 
Management Tearoom. The food and house administra-
tion departments of the Memorial Union, University re-
sidence halls, and other approved establishments offer 
managerial experience to advanced students. A two- or 
three-day field trip to businesses related to institution 
management will be offered alternate years and will be 
required of majors in the institution management de-
partment. 
An option available to students who are in one of the 
above three majors is the Coordinated Undergraduate 
Program in Food Service Administration that is ap-
proved by The American Dietetic Association. In this 
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program, increased emphasis is given to the application 
of principles in the environment of the profession; 
classroom learning is provided concurrently with the 
application of principles in a real life situation. While 
completing the requirements for the B.S. degree, stu-
dents completing this program meet not only the 
academic requirements of ADA but also the 
membership requirements. 
Gmduate Study 
The department offers work for the degree Master of 
Science with major in institution management and 
minor work to students taking major work in other de-
partments. 
Work may be taken for the degree Doctor of 
Philosophy as a co-major with departments offering 
work for this degree in home economics, engineering, 
economics, or other related areas. 
The usual prerequisite to major graduate work is the 
completion of 10 quarter credits in institution manage-
ment and six in food and nutrition, and fundamental 
preparation in accounting, chemistry, and bacteriology. 
The exact requirements will depend upon the field of 
work the student expects to pursue. 
There is no foreign language requirement for the 
degree Master of Science. A foreign language is not re-
quired for the degree Doctor of Philosophy unless skill 
in a particular foreign language is needed in an in-
dividual program of study. 
Open to graduate students for minor credit only: 450, 
460,470,484,485, 487,488,489. 
C.ourses Primarily for Undergraduate Students 
204. Seminar. (1-0) Cr. 1. W. Prerequisite: Sophomore classification. 
287. Introduction to Management in Selected Occupations. (3-0) Cr. 
3. F. S. Introduction to management concepts and principles with applica-
tion to various occupations related to home economics. Specific applica-
tions to business and industry are presented by representatives from the 
occupational areas. 
304. Seminar. (1-0) Cr. 1. W. Prerequisite: Junior classification. 
380. Quantity Food Production Management. (2-6) Cr. 4. F.W.S.SSI. 
Prerequisite: F&N 208 or 214; advance reservation with department head 
required. Principles and application of management in quantity food pro-
duction. Use of appropriate production and service methods and institu-
tion equipment. 
400. Study Tour. Cr. 1. Alt. S., offered 1976. Prerequisite: Junior or 
senior institution management classification. Study tour of quantity food 
service and house administration units and related industries. 
404. Seminar. (1-0) Cr. 1. S. Prerequisite: Senior classification. 
450. Hotel and ltestaurant Accounting. (3-0) Cr. 3. Alt. S., offered 
1976. Prerequisite: 487, I Ad 384. Acoounting procedures applicable to 
hotels and restaurants. Uniform systems of acoounts for hotels and 
restaurants. 
480. Legal Aspects of Hotel and ltestaurant Management. (3-0) Cr. 3. 
Alt. S., offered 1977. Prerequisite: 487, I Ad 375. Laws relating to the 
ownership and operation of hotels, restaurants, and similar institutions. 
The responsibility of management and employees to guests and the public. 
470. Quantity Food Production and Service Methods. Cr. arr. SSL or 
SSD. Prerequisite: A college course in principles of food preparation. 
Methods of producing food in quantity using institution equipment. In-
terpretation for teaching nonsupervisory food service workers. Designed to 
contribute to preparation of teachers of vocational food service courses. Not 
accepted in lieu of I Mgt 380 for Iowa State institution management and 
food and nutrition majors. 
484. Quantity Food Purchasing. (3-3) Cr. 4. F.W. Prerequisite: 380 or 
F&N 303. Principles of buying food and inventory management for various 
types of quantity food service. Emphasis on specifications and various fac-
tors affecting quality. Field trips required. 
485. Layout and Equipment. (3-3) Cr. 4. F.W.SS. Prerequisite: 380. 
Food facilities planning and design; selection of equipment with emphasis 
on materials, oonstruction, and specifications. Field trips required. 
486. Institution Management Experience. A: Cr. arr. F.W.S.SS.; B: Cr. 
arr. F.W.S.SS.; C: Cr. arr. S. ; D: Cr. arr. S. Prerequisite: A, B: 484, 485, 488; 
advance reservation with department head required. C, D: 486A, 4868, 489. 
C, D only for students majoring in college food and housing administration. 
A and B: Food Service Management. C and D: Housing and Social Program 
Management. Analysis and interpretation of management functions. Em-
phasis on interpersonal relations. Experience in food and housing depart-
ments of Iowa State University, Memorial Union, and approved establish-
ments. A and C: Lecture-discussion. Band D: Laboratory. 
487. Financial Management. (3-0) Cr. 3. W.S. Alt.SS., offered 1977. 
Prerequisite: 380. Functions of management; procedures and controls ap-
plicable to food and housing service systems; emphasis on control of food, 
labor, and other variable costs. Use of computer in financial management. 
488. Pel'!iOnnel Management in Institutions. (3-0) Cr. 3. F.S. Alt.SS, of-
fered 1976. Prerequisite: 487. Principles of personnel organization and 
management as applied to food and housing service systems. Principles 
and practices related to personnel recruitment, selection, training, 
employee-employer relations, and wage administration. Union and govern-
ment considerations. 
489. House Administration. (2-3) Cr. 3. S. Prerequisite: 485, senior 
classification. Management considerations of residence and housekeeping 
functions in institutions. Selection and maintenance of institutional 
furnishings and materials, equipment, and supplies. Field trips required. 
490. Independent Study. Cr. arr. Prerequisite: Permission of department 
head. 
A. Quantity Food Production. 
B. Organization and Management. 
C. General. 
D. Housing. 
H. Honors. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500 Short Course. Cr. arr. 
580. Quantity Food Development. (1-6) Cr. 3. S. Prerequisite: 380, 
permission of department head. Experimental approach to methods in 
quantity food production as related to time factor, institution equipment, 
and proportions of ingredients. 
585. Catering. (2-6) Cr. 4. F.W. Prerequisite: 380; advance reservation 
with department head required. Management, preparation, and presenta-
tion of special food service functions. Appreciation of historical and 
cultural background of U.S. regional and foreign foods. Creative ex-
periences with gourmet-type foods . 
590. Special Topics and Workshops. Cr. arr. Prerequisite: Permission 
of department head. 
A. Food Service Management. 
B. Housing Service Management. 
C. General. 
C.ourses for Graduate Students, major or minor 
601. Decision Optimization in Institution Management I. (3-1) Cr. 4 
W. Prerequisite: Nine quarter credits in institution management including 
I Mgt 487, permission of department head. Montag. Linear programming 
method of optimizing computer-planned menus. Quantitative inventory 
management. Computer processing of quantity food-related data through 
on-line communication. 
602. Decision Optimization in Institution Management II. (3-0) Cr. 3. 
S. Prerequisite: Nine quarter credits in institution management including 
I Mgt 487, permission of department head. Montag. Use of selected quan-
titative methods of operations research and engineering economy to op-
timize decisions in institution food and housing service systems. 
604. Seminar. Cr. arr. F.W.S. McKinley. 
608. Administration Problems. (1-6) Cr. arr. F.W.S. Prerequisite: 487. 
McKinley. Consideration of advanced administrative problems. Case 
studies in food service and housing departments of Iowa State University, 
Memorial Union, and other institutions. 
699. ltesearch. 
International Studies 
Advisory Committee: K. H. Friederich, chairman; Julia 
F. Anderson, Jess Beard, Hsi C. Chang, Joanna W.S. 
Courteau, Gerald A. Dorfman, David M Gradwohl, 
Wayne S. Osborn, Maria Simpson, Richard Squires, 
Louis M. Thompson, Dennis M. Warren. 
The international studies programs are designed for 
students who are interested in international studies as 
a field of academic study and for those interested in 
training for employment overseas in the foreign service 
or other government agencies, · in foreign activities of 
business and industry, or in technical aid and develop-
ment programs in any one of five colleges: Agriculture, 
Education, Engineering, Home Economics, or Sciences 
and Humanities. Students in Agriculture, Education, or 
Sciences and Humanities enroll in another major before 
taking International Studies as a second major. Stu-
dents in Engineering and Home Economics follow the 
curriculum for international studies outlined by their 
respective colleges. 
Any student who wishes to enter the international 
studies program must register with the chairman of the 
international studies committee. For students enrolled 
in Agriculture, Education, or Sciences and Humanities 
the chairman of the international studies committee is 
also responsible for cosigning a student's degree pro-
gram. For students in Engineering and Home 
Economics the student and his adviser are responsible 
for stating on the senior requirement sheet that he is 
completing the program. A member of the international 
studies committee representing the student's college 
(Engineering or Home Economics) must certify to the 
registrar that the student has completed the program re-
quirements. The registrar will then enter this fact on 
the student's transcript. 
Students who participate in international studies in 
the College of Agriculture and who maintain a grade-
point average of 2.5 or above will be eligible for a 
Luther Vinton Rice Estate scholarship valued at $200 
each academic year. Interested students should consult 
their advisers. 
International Studies in the 
Colleges of Agriculture, Education, 
and Sciences and Humanities 
Students intending to major in international studies 
must have a first major in another department. Ap-
plication for admission to the international studies pro-
gram must be made to the chairman of the international 
studies advisory committee. International studies ma-
jors must meet the following minimum requirements: 
I. Seminar in International Studies-U St 430 (3 
er.), will be taken during a student's junior or 
senior year. 
Total ................ . ............... 3 credits 
II. Language. A student majoring in international 
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studies must complete 21 credits in one foreign 
language, provided such offerings are available 
at Iowa State University in a language ap-
propriate for a student's area interest. If 21 
credits in a given language are not available at 
Iowa State University, the chairman of the in-
ternational studies advisory committee may 
permit a student to substitute course work from 
Group III below for language credits. In no in-
stance may a student be permitted to take less 
than 12 credits in one foreign language. None of 
the language credits may be counted toward the 
fulfillment of general education requirements. 
Students whose first major is in foreign 
languages may fulfill the international studies 
language requirement by either taking 21 credits 
of a second language or substituting 21 credits of 
course work from Group III below. 
Total .... . ..... . ........ . ........... 21 credits 
III. General Courses and Area Studies. A student 
must take a minimum of 21 credits selected from 
at least three disciplines (Section A courses) or 
area studies (Section B courses), with at least 6 
credits in any one discipline. Students with first 
majors in disciplines listed in Section A may not 
select courses offered by their first major depart-
ment to fulfill international studies require-
ments. 
A. General Courses in International Studies. 
Anthropology: 
Cultural Anthropology-Anthro 218 (4 er.). 
The Family in Cross-Cultural Perspective--Anthro 313 (3 er.). 
Comparative Studies of World Cultures-Anthro 321 (3 er.). 
Anthropological Perspectives of Religion-Anthro 340 (3 er.). 
Language and Culture-Anthro 400 (3 er.). 
Culture Change--Anthro 425 (3 er.). 
Economics: 
Comparative Economic Systems-Econ 306 (3 er.). 
Economics of Natural Resource Use-Econ 380 (3 er.). 
Economic Development-Econ 411 (3 er.). 
Economics of Agricultural Development-Econ 412 (3 er.). 
International Economics-Econ 455 (3 er.). 
International Finance-Econ 456 (3 er.). 
Agrarian Reform and Economic Development-Econ 512 (3 er.). 
Agriculture in the World Economy-Econ 541 (3 er.). 
Advanced International Economics-Econ 555 (3cr.). 
Advanced International Finance--Econ 557 (3 er.). 
Geography (Earth Sciences): 
World Geography-Ceog 201 (3 er.). 
Introduction to Economic Geography-Ceog 322 (3 er.). 
Cultural Geography-Ceog 324 (3 er.). 
Cultural Geography-Asia-Geog 403 (3 er.). 
History: 
Western Civilization-Hist 203 (3 er.). 
Introduction to the History of Science and Technology-Hist 230, 231 (3 er. 
each). 
Military History-Hist 387 A, 387B (3 er. each). 
History of Technology and Engineering-Hist 334A, 334B (3 er. each). 
History of U. S. Foreign Policy-Hist 477 A, 477B, 477C (3 er. each). 
Technology and Modernization-Hist 562 (3 er.). 
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Journalism and Mass Communications: 
International Communication and the Foreign Press--JIMC 440 (3 er.). 
Mass Communication in Developing Nations- JlMC 545 (3 er.). 
Political Science: 
Introduction to Foreign Politics-Pol S 241 (3 er.). 
Introduction to International Politics-Pol S 251 (3 er.). 
Politics of Developing Areas-Pol S 340 (3 er.). 
U. S. Foreign Policy-Pol S 358 (3 er.). 
International Law-Pol S 422 (3 er.). 
International Organizations-Pol S 453 (3 er.). 
Single-Party States-Pol S 543 (3 er.). 
Comparative Political Behavior-Pol S 549 (3 er.). 
International Relations Theory-Pol S 559 (3 er.). 
Sociology: 
Introduction to Social Ecology and Popuiation Studie!r-Soc 304 (3 er.). 
Social Stratification-Soc 430 (3 er.). 
Urban Sociology-Soc 410 (4 er.). 
Societal Change and Development-SOc 411 (3 er.). 
Adoption and Diffusion of InnovationS-Soc 415 (3 er.). 
Social Stratification-Soc 430 (3 er.). 
University Studies: 
Cross-cultural Explorations: Becoming Human in Different Cultures-U St 
230 (3 er.). 
Cross-cultural Explorations: Different Ways of Remaining Human in the 
Modem World-U St 231 (3 er.). 
Technology and Social Change in Foreign Cultures-U St 530 (3 er.). 
B. Area Studies. 
Africa and the Middle East: 
Introduction to African History-Hist 211, 212 (3 er. each). 
Religions of the Middle East-Phil 351 (4 er.). 
Ethnology of Old World: Sub-Sahara Africa- Anthro 424A (3 er.). 
Ethnology of Old World: Near East-Anthro 424C (3 er.). 
Governments of West Africa-Pol S 446 (3 er.). 
Governments of East Africa-Pol S 447 (3 er.). 
Modem Middle East-Hist 446 (3 er.). 
Negritude and Afro-French Literature-FL 210 (3 er.). 
Geography of Africa-Ceog 401 (3 er.). 
Asia: 
Ethnology of Old World: South and East Asia-Anthro 424D (3 er.). 
Ethnology of Old World: Oceania-Anthro 424E (3 er.). 
East Asian Civilization-Hist 207, 208, 209 (3 er. each). 
History of Modem China-Hist 440, 441 , 442 (3 er. each). 
Modem Japanese History-Hist 443 (3 er.). 
Modern Southeast Asia-Hist 444 (3 er.). 
Religions of India-Phil 352 (4 er.). 
Religions of China and Japan-Phil 353 (4 er.). 
Asian Political Environment-Pol S 352 (3 er.). 
Latin America: 
Contemporary Latin American Cultures-Anthro 323 (3 er.). 
Native Peoples of Middle and South America-Anthro 325 (3 er.). 
History of Latin America-Hist 350, 351 , 352 (3 er. each). 
Spanish and Ibero-American Civilization-FL 359 (3 er.). 
Colonial Spanish American Literature-FL 464 (3 er.). 
19th Century Spanish American Literature-FL 465 (3 er.). 
20th Century Spanish American Literature-FL 466 (3 er.). 
Latin American Governments and Politics-Pol S 343 (3 er.). 
The U. S. and Latin America-Pol S 443 (3 er.). 
History of Mexico-Hist 453 (3 er.). 
Russia and Eastern Europe: 
Russian Civilization-FL 327, 328, 329 (3 er. each). 
History of Russia-Hist 416A, 4168, 416C (3 er. each). 
U. S.-Soviet Relations-Hist 478A, 4788 (3 er. each). 
Governments and Politics of the Soviet Union-Pol S 444 (3 er.) 
Soviet Foreign Policy-Pol S 457 (3 er.). 
Western Europe: 
Ethnology of Old World: Europe--Anthro 4248 (3 er.). 
Archaeology of Europe and the Near East-Anthro 426 (3 er.). 
French Civilization-FL 316 (2 er.). 
German Civilization-FL 338 (3 er.). 
Spanish and Ibero-American Civilization-FL 357, 358 (3 er. each). 
Contemporary Europe-Hist 410A, 4108, 410C (3 er. each). 
History of Modern Germany-Hist 4178 (3 er.). 
History of England and Great Britain-Hist 327 (3 er.). 
European Economic Experience-Hist 414A, 4148 (3 er. each). 
History of France-Hist 4158 (3 er.). 
Policy Making in Britain-Pol S 440 (3 er.). 
Public Problems and Policies in Western Europe-Pol S 441 (3 er.). 
Geography of Ango-America--{;eog 326 (3 er.). 
Geography of Europe--Ceog 328 (3 er.). 
Total ... ... ..... ..... . ....... . . .............. .. ... .. .. ... .... 21 credits 
Over-all Total ..... . .. . ........... ............ . . . . ........ . ... 45 credits 
International Studies in the College 
of Engineering 
Students in engineering may remain in their chosen 
curriculum and use their electives for part of the in-
ternational studies program. At least three disciplines 
should be chosen from the following with a minimum 
of six credits in each discipline chosen, except 
economics which requires a minimum of nine credits: 
Anthropology: 
Introduction to Anthropology-Anthro 111 (3 er.). 
Cultural Anthropology-Anthro 218 (4 er.). 
The Family in Cross-Cultural Perspective-Anthro 313 (3 er.). 
Comparative Studies of World Cultures-Anthro 321 (3 er.). 
Contemporary Latin American Cultures-Anthro 323 (3 er.). 
Language and Culture-Anthro 400 (3 er.). 
Culture Change-Anthro 425 (3 er.). 
Economics: 
Principles of Economics-Econ 241, 242 (3 er. each). 
Comparative Economic Systems-Econ 306 (3 er.). 
Economics of Natural Resource Use----Econ 380 (3 er.). 
Economic Development-Econ 411 (3 er.). 
International Economics-Econ 455 (3 er.). 
International Finance-Econ 456 (3 er.). 
Geography (Earth Sciences): 
World Geography-Geog 201 (3 er.). 
Cultural Geography-European and American-Geog 324 (3 er.). 
Geography of Africa--Geog 401 (3 er.). 
Cultural Geography-Asia-Geog 403 (3 er.). 
History: 
East Asian Civi.lization-Hist 207, 208, 209 (3 er. each). 
Introduction to African History-Hist 211, 212 (3 cr. each). 
History of Latin America-Hist 350, 351 , 352 (3 er. each). 
Contemporary Europe-Hist 410A, 4108, 410C (3 er. each). 
History of Russia-Hist 416A, 4168, 416C (3 er. each). 
History of Modern China-Hist 340, 341, 342 (3 er. each). 
Modem Japanese History-Hist 443 (3 er.). 
Modem Southeast Asia-Hist 444 (3 er.). 
Modern Middle East-Hist 446 (3 er.). 
Technology and Modernization-Hist 562 (3 er.). 
Journalism and Mass Communications: 
International Communication and the Foreign Press--JIMC 440 (3 er.). 
Mass Communication in Developing Nations--JIMC 545 (3 er.). 
Political Science: 
Introduction to Comparative Politics-Pol S 241 (3 er.). 
Introduction to International Politics-Pol S 251 (3 er.). 
Politics of Developing Areas-Pol S 340 (3 er.). 
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Politics of Japan-Pol S 341 (3 er.). 
Politics of the People's Republic of China-Pol S 342 (3 er.). 
Latin American Governments and Politics-Pol S 343 (3 er.). 
Governments of Western Europe-Pol S 346 (3 er.). 
Asian Political Environment-Pol S 352 (3 er.). 
U.S. Foreign Policy-Pol S 358 (3 er.). 
International Law-Pol S 422 (3 er.). 
The U.S. and Latin America-Pol S 443 (3 er.). 
Government and Politics of the Soviet Union-Pol S 444 (3 er.). 
Governments of West Africa-Pol S 446 (3 er.). 
Governments of East Africa-Pol S 447 (3 er.). 
The Military and Politics-Pol S 448 (3 er.). 
International Organizations-Pol S 453 (3 er.). 
Soviet Foreign Policies-Pol S 457 (3 er.). 
World Focxl Politics-Pol S 473 (3 er.). 
Sociology: 
Introduction to Sociology-Soc 134 (3 er.). 
Introduction to Social Ecology and Population Studies-Soc 304 (3 er.). 
Urban Sociology-Soc 410 (3 er.). 
Societal Change and Development-Soc 411 (3 er.). 
Adoption and Diffusion of Innovations-Soc 415 (3 er.). 
Social Stratification-Soc 430 (3 er.). 
University Studies: 
Seminar in International Studies-U St 430 (3 er.). 
Foreign Study-U St 437 (er. var.). 
Technology and Social Change in Foreign Cultures-U St 530 (3 er.). 
In addition to the above disciplines, a student should include University 
Studies 430 and a minimum of twelve credits of foreign language (courses 
in language skills). The minimum total credits for this program is 45. 
Due to the varying requirements for socio-humanistic and free electives 
among the engineering curricula, students should contact their adviser ear-
ly in their residence at the University in regard to an international studies 
program. 
International Studies in the College 
of Home Economics 
An emphasis in international studies is designed to 
provide students with a background for participation in 
government or agency programs, as well as to provide 
an opportunity to become oriented to national and in-
ternational affairs as part of the responsibility of 
citizenship in its broadest sense. 
Students in home economics with a concentration in 
international studies follow a curriculum that includes 
emphasis in social scienceg-:._history, political science, 
economics, sociology, anthropology, psychology, and 
languages-in addition to home economics. 
See Home Economics for the specific progra~. In-
terested students in home economics should consult 
Julia F. Anderson for further details. 
Journalism and Mass 
Communication 
James W. Schwartz, Head of Department 
Professors: Fox, Hamilton, Hvistendahl, Kem, Marvin, 
Shelley. 
Associate Professors: Bailey, Blinn, Bratton, Crom, Dis-
ney, Emmerson, Friederich, Robert Johnson, Kunerth, 
Menne, Pollard, Yarbrough. 
Assistant Professors: Abbott, Boyd, Engel, Fassel, Carl 
Johnson, Nelson, Wechsler. 
Instructors: Williams, Wulfemeyer. 
Undergmduate Study 
The department offers work for the degrees Bachelor 
of Science and Bachelor of Arts with major in 
journalism and mass communication. A number of pro-
fessional emphases are available to the student: 
newspaper journalism, magazine journalism, radio-1V 
journalism, advertising, public relations and public in-
formation, international ·communication, and the 
teaching of journalism. These programs are worked out 
with the aid of the student's academic adviser in 
journalism and vary depending upon the student's 
bacl~ground, experience, and career goals. 
Students enroll in one of the following colleges: 
College of Sciences and Humanities (general 
journalism and science journalism - plus a 
professional emphasis). 
College of Home Economics (home economics 
journalism -plus a professional emphasis). 
College of Agriculture (agricultural journalism 
plus a professional emphasis). 
College of Engineering (engineering journalism 
plus a professional emphasis). 
All journalism students take a common core of 
courses in journalism and mass communication. This 
consists of a minimum of 35 credits of course work in 
journalism plus 3 credits of 490J, the professional work 
requirement. Course work includes 101, 201, 202, 203; 
at least 12 credits of 300-level courses, and 9 credits of 
400-level courses. 490J and other 490 series courses 
may not be counted in the 9-credit total. A minor or 
second major in a subject outside of journalism is also 
required. 
Students majoring in other fields who wish to minor 
in journalism are invited to consult with journalism 
staff members for a recommended sequence of courses 
tailored to fit their particular needs and goals. 
Gmduate Study 
The department offers work for the degree of Master 
of Science with major in journalism and mass com-
munication, and minor work to students taking major 
work in other departments. 
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For major work, a student must have a bachelor's 
degree in journalism or in a subject matter area which 
he wishes to combine professionally with advanced 
training in journalism and mass communication. 
There is no foreign language requirement for the 
degree Master of Science. 
Open to graduate students for minor credit only: 415, 
417,425,430,431,440, 450,462,463,464. 
C.ourses Primarily for Undergraduate Students 
101. Introduction to Mass Communication. (2-0) Cr. 2. F.W.S.SSll. 
Communication models and their application to the mass media; the mass 
communication process; characteristics and responsibilities of the mass 
media; media-related professional operations. For freshman, sophomore, 
and transfer students. 
201, 202, 203. Basic Reporting, Writing, Editing. 201 : (2-6) Cr. 4. 
F.W.S.; 202: (2-6) Cr. 4. F.W.S.; 203: (2-8) Cr. 4. F.W.S. Prerequisite: 201 ; 
101, Engl 105, some typing, efficiency, satisfactory performance on a stan-
dard English usage test administered by the department; 202:201 or 
equivalent; 203:202. Observation, organization, writing, and editing of 
materials for all mass media, with emphasis on common principles and 
competencies. Sequence moves from simple data gathering and writing 
techniques through a variety of experiences to investigative reporting and 
interpretive writing. The final course consists of writing for print or broad-
cast media. 203 graded satisfactory-fail. 
225. Publicity and Public Relations. (3-0) Cr. 3. F.W.S.SS. Prerequiste: 
Engl 105 or equivalent. Communication fundamentals; gathering and pre-
paring material for mass communication media; use of communication 
media for public relations purposes. Not available to majors. 
317. Fundamentals of Photography. (2-6) Cr. 4. F.W.S.SSI. Camera and 
dark-room techniques. Evaluation of pictures, lighting, pictorial composi-
tion. 
318. Advanced Photography. (0-6) Cr. 3. S. Prerequisite: 317. Op-
portunity to explore areas of special interest in photography with emphasis 
on pictorial composition and fine print quality. 
319. Motion Picture Techniques. (Sp 319) (2-3) Cr. 3. F.W.S. Pre-
requisite: 317 or equivalent. Basic techniques in shooting, editing, and pre-
senting motion pictures as a means of communication with special stress 
on the requirements for television. 
325. Advertising. (3-0) Cr. 3. F.W.S.SSI. Principles of advertising: His-
tory, social, economic, and legal aspects; basic appeals. Not open to 
freshmen. 
326. Broadcast Media Advertising. (3-0) Cr. 3. F.W.S. Prerequisite: 
325. Analysis of broadcast media; preparation of radio and television com-
mercials. 
337. Print Media Advertising. (3-0) Cr. 3. F.W. Prerequisite: 325. 
Analysis of print media; preparation of newspaper, magazine, direct mail, 
and outdoor advertising. 
338. Advertising and Public Relations Campaigns. (3-0) Cr. 3. W.S. 
Prerequisite: 337, 326. Development of national and local advertising and 
public relations campaigns; strategy and planning; media and market selec-
tion; audience identification and description. 
342. Layout and Design of Publications. (2-4) Cr. 3. F.W.S. SS!. Pre-
requisite: 101 or 225 . Principles of layout and design of printed matter; 
copy fitting, type selection, display, illustration; printing processes. 
Primarily for nonmajors. 
348. Informative Writing for Radio and Television. (Sp 348) (3-3) Cr. 
4. F.S. Prerequisite: 201, 225. Writing and planning continuity, talks, in-
terviews, demonstrations, and discussions; documentary programs for 
broadcast. Field trips. 
352. Radio and Television News Reporting. (3-3) Cr. 4. W. Pre-
requisite: 203 or 348. Writing, editing, news gathering, preparation of 
broadcast news and public affairs programs. Field trips. 
360. Depth Reporting and Writing. (2-4) Cr. 4. F.S. Prerequisite: 203 or 
352. Reporting and writing in depth on current issues and concerns, with 
opportunity to develop news features , magazine articles, broadcast 
documentaries, monographs. 
370. Print Media Editing and Production. (3-9) Cr. 6. F.W.S. Pre-
requisite: 203. Editing, editorial planning and decision making for 
magazines, newspapers, house publications, and similar publications; 
layout, typography, preparation of copy, production methods. 
400C. Telecommunicative Arts. (Sp 400C) See Speech and Telecom-
municative Arts. 
415. Public Opinion and Mass Communication. (3-0) Cr. 3. F.W. Pre-
requisite: Nine credits in social science. Major factors influencing public 
opinion; mass media effects; measuring, evaluating, and reporting public 
opinion. 
417. Pictorial Communication. (3-0) Cr. 3. F.W.S. Prerequisite: 
Permission of instructor. A study of how pictures communicate by means 
of subject matter, symbolism, plastic qualities, and other elements. 
425. Impact of Communication Technology on People and Societies. 
(3-0) Cr. 3. F.S. Prerequisite: Permission of instructor. Seminar to study 
present and potential effects on people, institutions, and societies of in-
creasingly sophisticated modes of mass communication. 
430. Law of Communication. (4-0) Cr. 4. F.W.S. Prerequisite: 
Permission of instructor. Libel. slander, obscenity, contempt, lottery, 
copyright; postal laws; the Federal Communication Act; laws affecting ad-
vertising, legal publication, and other business activities of the press. 
431. Background of American Journalism. (3-0) Cr. 3. F.W.S. Pre-
requisite: Permission of instructor. An investigation and evaluation of the 
historical , social and political factors, including legends, traditions and 
philosophies, which have shaped and continue to influence the American 
press. 
439. Documentary Films. (Sp 439) See Speech and Telecommunicative 
Arts. 
440. International Communication and the Foreign Press. (3-0) Cr. 3. 
F. Prerequisite: Nine credits in social science. Study of world news com-
munication systems, news-gathering agencies, the role of foreign correspon-
dents, and the factors determining the flow of world news. Comparative 
analysis of mass media. 
450. Institutional Public Relations. (4-0) Cr. 4. W.S.SSI. Prerequisite: 
Nine credits in social science. Principles of public relations and its practice 
in industry, agriculture, education, social welfare, government, and the 
military services; relation of the mass m~dia to public relations practice. 
462. Press Freedom, Responsibility, and Ethia1. (3-0) Cr. 3. F.W.SSII. 
Prerequisite: Nine credits in social science. Philosophies on which the con-
cept of freedom of communication in America is based; theory of 
responsibility assumed by mass communication media as related to 
freedom and other privileges; ethical problems faced by users of printed 
and electronic media. 
463. Research Methods and Journalism. (3-0) Cr. 3. F. Prerequisite: 
Nine credits in social science. Investigation of the scientific process in the 
context of reporting and interpreting research results for professional and 
lay publics. 
464. Journalism and Literature. (3-0) Cr. 3. F.W.S. Prerequisite: 
Permission of instructor. A scrutiny of writing as art as practiced by Twain, 
Hemingway, Crane, Dreiser, Whitman, Mencken; and an inquiry into the 
problems of the "New Journalism" as practiced by contemporary 
journalists. 
480A, 480B, 480C. The Teaching of High School Journalism. S. Pre-
requisite: Junior classification, admission to teacher education. 480A: 
Methods of Teaching High School Journalism. (3-0) Cr. 3. Meets first six 
weeks of quarter. 480B: Advising High School Publications. (1-0) Cr. 1. 
Meets weeks seven and eight of quarter. 480C: Teaching Mass Media. (1-0) 
Cr. 1. Meets weeks nine and ten of quarter. 
490. Independent Study in Communication. Cr. arr. Prerequisite: 
Permission of instructor by completion of proposal form with instructor 
prior to classification. Three credits of 490J Professional Media Work are 
required. Grading of 490J is on a satisfactory-fail basis. 
A. Broadcasting. 
B. Visual/Pictorial. 
C. Advertising. 
D. Media Management. 
E. Law. 
F. History. 
G. International. 
H. Honors. 
I. Audiences and Effects. 
J. Professional Media Work (3 er. required) . 
K. Technology. 
L. Agricultural Journalism. 
M. Journalism Education. 
N. Home Economics Journalism. 
0. Public Relations. 
P. Contemporary Problems in Journalism. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
501. Theories of Mass Communication. (4-0) Cr. 4. F. Prerequisite: 
Nine credits social sciences. Examination of major areas of research activity 
and theoretic development related to organization, functions, and effects of 
mass communication. 
502. Mass Communication Research. (4-0) Cr. 4. W. Prerequisite: Nine 
credits social sciences. Nature of science and research process. Rela-
tionship of theory, hypotheses, and measurement models. Communication 
research techniques and study analysis. 
515. Strategies of Communication and Persuasion. (3-0) Cr. 3. S.SSI. 
Prerequisite: 501 , or 9 credits social sciences. The process of developing 
professional communication and persuasion strategies, with emphasis on 
problem definition, behavioral specification of objectives, situation 
analysis, strategy formulation and justification through application of com-
munication theories and research results. 
526. Journalistic Practice for Scholar and Scientist (1-4) Cr. 3. F. 
Prerequisite: Nine credits social sciences. Reporting, writing and editing for 
the mass media, with special attention to problems of the scholar and 
scientist who uses the media. 
527, 528. Specialized Reporting. (1-4) Cr. 3. 527: W.; 528: S. Pre-
requisite: 527: 526; 528: 527. Reporting, writing and editing for the com-
municator who mediates between scholar, scientist and various publics. 
530. The Press and Society: Interrelationships. (4-0) Cr. 4. F. Pre-
requisite: Permission of instructor. The press and its functions in a 
democratic society; conflicts between the press and social institutions; 
legal, social. and political controls on the press; possible solutions. 
545. Mass Communication in Developing Nations. (3-0) Cr. 3. W. 
Prerequisite: Nine credits social sciences. Evaluation and comparison of 
traditional and transitional systems of communication; study of the role of 
communications in societal growth; development, structure, and functions 
of systems in Africa, Asia, and Latin America. 
590. Special topics. Cr. arr. Prerequisite: Permission of instructor. 590J 
Professional Media Work is graded on a satisfactory-fail oosis. 
A. Broadcasting. 
B. Visual/Pictorial. 
C. Advertising. 
D. Media Management. 
E. Law. 
F. History. 
G. International. 
I. Audiences and Effects. 
J. Professional Media Work. 
K. Technology. 
L. Agricultural Journalism. 
M. Journalism Education. 
N. Home F.conornics Journalism. 
0. Public Relations. 
C.ourses for Graduate Students, major or minor 
650. Seminars in Journalism Communication. Cr. 3 each. Offered as 
demand warrants from following topic list. 
A. Broadcasting. 
B. Visual/Pictorial. 
C. Television: Responsibility and Performance. 
D. Media Management. 
E. Communications Law. 
F. Communications History. 
G. International Communications. 
H. Society and Mass Communication. 
I. Audiences and Effects. 
M. Teaching Journalism and Mass Communication. 
699. Research. 
LANDSCAPE ARQ-IITECfURE 225 
Landscape Architecture 
Thomas A. Barton, Head of Department 
Professor: Dyas. 
Associate Professors: Harvey, Lane, Roberts, Sinatra. 
Assistant Professors: Boon, Hightshoe, Hogue, Olson. 
Undergraduate Study 
For undergraduate curriculum in landscape architec-
ture leading to the degree Bachelor of Science, see 
College of Agriculture, Curricula. 
Landscape architecture is a profession concerned 
with the quality of land use. It includes analysis of en-
vironmental factors and recommendations for preserva-
tion, and with other professions, the design, construc-
tion and maintenance of developed land areas. Among 
the types of land development normally included in 
professional practice are park and recreation areas, 
school grounds, institutional grounds, indu.strial sites, 
commercial sites, land subdivisions, and residential 
properties. The scale or scope of such projects varies 
from broad regional landscape analysis and planning to 
detailed design. 
The curriculum, accredited by the American Society 
of Landscape Architects, provides the student with an 
education which, combined With experience, is 
necessary for professional registration in several states. 
The curriculum is a sequence of three programs: 
Basic: 110, 112, 113, 201, 213, 231, 232, 251; In-
termediate: 233, 313, 334, 352, 361, 411; Advanced: 
412, 413, 420, 422, 436, 453. After completing the basic 
program, a review will be scheduled for each student 
majoring in landscape architecture. Recommendations 
for future study may be made at this time. A second re-
view and recommendations will be scheduled after 
completing the intermediate program. Students who 
have earned an accumulative average of 3.0 or above 
may be excused from this review process. 
Graduate Study 
The department offers work for the degree Master of 
Landscape Architecture with major in landscape 
architecture. Minor work is offered to students taking 
major work in other departments. 
The degree Master of Landscape Architecture is 
granted upon the completion of two years of graduate 
study with a minimum of 60 credits in -residence at 
Iowa State University. 
Satisfactory completion of LA 500, 614, 615, 616, or 
their equivalents, and the acceptance of a thesis or a 
terminal project are required for the M.L.A. degree. 
Students desiring to major in landscape architecture 
should present credits substantially equivalent to those 
secured by undergraduate students in the curriculum 
in landscape architecture at this institution. Students 
who cannot qualify with equivalent credits may be re-
quired to complete an additional year of study. The de-
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partment also participates in the interdepartmental 
program in Housing. (See Index.) 
There is no uniform foreign language requirement for 
the degree Master of Landscape Architecture. However, 
a satisfactory reading knowledge of German, French, 
Russian, or Spanish will be required when specifical1y 
recommended by the student's advisory committee. 
Open to graduate students for minor credit only: 411, 
412, 413, 420, 436. 
Courses Primarily for Undergraduate Students 
110. Orientation in Landscape Architecture. (1-0) Cr. R; F. Survey of 
landscape architecture and allied fields. 
112. Graphic Communication I. (Ur Pl 112) ((}.9) Cr. 3. F.W. Introduc-
tion to and experimentation with the graphic media used by the landscape 
architect and urban planner, including instrument drawing, lettering, 
dimensioning, and freehand sketching. 
113. Graphic Communication II. (1-9) Cr. 4. W.S. Prerequisite: 112 or 
equivalent. Understanding and appreciation of form, space, and other vis-
ual aspects of the landscape. Sketching and experimentation with land and 
plant forms; fundamental spatial organization. 
201. History of Landscape Architecture I. (3-0) Cr. 3. W.S. The de-
velopment of landscape architecture from antiquity to modem times, with 
its relation to and influences of allied arts and professions. Lectures, read-
ings, abstracts, and reports. 
210. Survey of Landscape Architecture. (3-0) Cr. 3. F.S. Survey of the 
profession of landscape architecture. Design process, history, ecology, 
planting design, and planning the site, the city, and the region, are areas 
explored through lectures, visiting lecturers, movies, and slides. 
213. Basic L.A Design. (1-9) Cr. 4. F.S. Prerequisite: 113, 201. Theory 
and principles of design are explored in two- and three-dimensional forms. 
An introduction to functional diagramming relating human use to site con-
siderations is included. 
231. Plant Materials I. (1-9) Cr. 4. F. Prerequisite: 3 credits of Biology. 
Introduction to study of plant materials as used in landscape design. Em-
phasis is on trees, shrubs, and woody vines native or introduced to Iowa. 
Field trips on campus and to nearby parks, woods, and fields; one or more 
field trips will be off campus. 
232. Fundamentals of Planting Design. (1-9) Cr. 4. W. Prerequisite: 
213, 231 or Hort 480, and permission of the instructor. Creative problems 
in the design of outdoor spaces, with emphasis on the selection and ar-
rangement of plant materials. Functional. cultural, and aesthetic aspects are 
considered; includes design analysis, drawing of planting plans, and con-
struction of scale models. 
233. Plant Materials II. (1-9) Cr. 4. S. Prerequisite: 231. or Hort 480. 
Study of trees, shrubs, vines, and herbaceous materials as used in 
~andscape design. Emphasis is on important form, color, and textural 
aspects of introduced exotic horticultural species and varieties. Field trips 
on campus and to nearby parks, gardens, and landscape nurseries. 
251. Materials and Fundamentals of Construction. (2-6) Cr. 4. W.S. 
Prerequisite: 213, C E 211A. An introduction to the landscape architect's 
construction materials, methods of construction, grading and earth volume 
computations, and construction drawings. 
313. Intermediate Landscape Design. ((}.12) Cr. 4. W.S. Prerequisite: 
Admission to intermediate program. Design of private and public prop-
erties based on actual topographies. Drafting, field work, reports, criticism. 
334. Site Planning and Planting Design. (1-9) Cr. 4. F.W. Prerequisite: 
Admission to intermediate program, 233. Site planning projects involving 
the location and integration of buildings, roads, parking areas, walks, and 
plant materials. Development of site plans, and detailed planting plans. 
341. Field Travel. Cr. 2. F.S. Prerequisite: Permission of instructor. 
Observation of the professional practice of landscape architecture in urban, 
rural, and natural areas. 
345. Planning Recreation Systems. (3-0) Cr. 3. S. Prerequisite: 210. 
Survey of techniques for planning recreation systems. Introduction to plan· 
ning and selection of sites for recreation uses. 
352. Site Planning and Comtrudion. (1-9) Cr. 4. F.W. Prerequisite: Ad· 
mission to intermediate program. Site planning projects involving the loca-
tion and integration of buildings, roads, parking areas, and walks. Develop-
ment of site plans, including grading plans, and construction details. 
Ht. Mater- Land Planning. (1-9) Cr. 4. S. Prerequisite: Permission of 
instructor required for nonmajors. Physical design methodology of large-
scale projects involving mixed land uses. Functional relationships between 
uses, and physiographic, social, economic, and political factors are con-
sidered. Field trips. 
411. Land Analysis. (1-9) Cr. 4. F. Prerequisite: Admission to In-
termediate program, or permission of instructor required for nonmajors. 
Analysis of the physical and biological processes of land. Investigations are 
made of limiting factors and opportunities as these are employed in plan-
ning and design for human use. Instruction includes visiting professors 
from allied fields. 
412. Landscape Evaluation. (1-9) Cr. 4. F. Prerequisite: Admission to 
advanced program. Interpretation and communication of landscape 
qualities; sketching, photography; graphic and oral presentation. Field 
trips. 
413. Advanced Landscape Design. (1-9) Cr. 4 . W. S. Prerequisite: Ad-
mission to advanced program. Depth study of a comprehensive landscape 
architectural problem situated within an existing environment. Research, 
preliminary studies, conferences, and presentation of recommendations. 
Field trips. 
420. Land Impact. (1-9) Cr. 4 . W. Prerequisite: Admission to advanced 
program, permission of instructor for nonmajors. The environmental im-
pact of designed actions on the natural systems; define actions which could 
minimize the impacts and suggest alternative design solutions to the pro-
posed actions. 
422. Nineteenth and Twentieth Century Landscape Architecture. 
(3·0) Cr. 3. W. Prerequisite: Admission to advanced program. Theories, 
concepts, and effects of man's design influence upon his physical environ-
ment. Lectures, readings, abstracts, and reports. 
438. Advanced Planting Design. (1-9) Cr. 4. S. Prerequisite: Admission 
to advanced program. Advanced study of planting design. 
453. Professional Procedures. (1-9) Cr. 4. F. Prerequisite: Admission to 
advanced program. Problems in the coordination of contract documents, of-
fice procedures, written specifications, and contract and field management. 
Advanced comprehensive site design projects. 
490. Independent Study. Cr. 2 to 4. Prerequisite: Permission of instruc-
tor. Investigation of an approved topic of special interest to the student. 
Election of course and topic must be approved in advance. Offered only on 
a satisfactory-fail basis. 
A. Site Planning. 
B. Planting Design. 
C. Construction. 
D. History. 
E. Resource Analysis. 
F. Urban Design. 
G. Graphics. 
H. Honors Program. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Seminar. (1 -0) Cr. 1. F.W.S. 
517. Tenninal Project. Cr. arr. F.W.S. Comprehensive study and 
original development of a project selected by the student and approved by 
the department. The completed project must be subrri.itted to and approved 
by a graduate college faculty committee as evidence of mastery of the prin-
ciples of landscape architecture. 
590. Special Topics. Cr. 2 to 5 each time elected. Prerequisite: 
Permission of instructor. 
A. Landscape Design. 
B. Planting Design. 
C. Details of Construction. 
D. History. 
E. Resource Analysis. 
F. Urban Design. 
Courses for Graduate Students, major or minor 
814. Studio-Workshop I. ((}.12) Cr. 4. F. Prerequisite: 413 or equivalent. 
An exploratory study of innovations in policy and design methods. The 
congruence between living patterns and the built environment. 
815. Studio-Workshop II. ((}.12) Cr. 4. W. Prerequisite: 514. The con-
gruence between design in landscape architecture and the ecological im-
pact of modifications to the natural environment. 
616. Studio-Workshop ill. (0-12) Cr. 4. S. Prerequisite: 515. Urban de-
sign in landscape architecture with an emphasis on energy husbandry in 
land development, beginning with the assumption that energy consump-
tion can be substantially reduced through changes in design decision-
making processes. 
699. Research. 
Library 
Warren B. Kuhn, Head of Department 
Professors: Galejs, McNee. 
Associate Professors: Brown, Easton, McHone, 
Nordskog, Orr, Reeves, Smith, Yates. 
Assistant Professors: Arnold, Bennett, Bond, Cook, 
Doerrer, Arlene Dowell, Folts, Hobert, Jacobson, Kirk, 
Lee, Lineweaver, McKee, Madison, Marks, Pady, Albert 
Perdue, Peterson, Riddick, Sage, Sickles, Snyder, Van 
De Voorde, von Godany. 
Instructors: De Young, David Dowell, Erb, Fishbein, 
Foreman, Fouty, Havick, Kittle, Kraft, McNiemey, Judy 
Perdue, Schogren, Schonrock, Spalding, Wendell. 
Undergraduate Study 
The Library offers instruction to increase facility in 
the independent use of libraries and books. 
Graduate Study 
The Library offers a series of noncredit seminars to 
assist graduate students in the use of library resources. 
The seminars cover general materials as well as more 
specialized ones in the broad areas of the biological 
sciences, the engineering and physical sciences, and 
the humanities and social sciences. For information 
and registration consult the Library Reference Depart-
ment. Offered F.W.S.SSI. 
C.ourses Primarily for Undergraduate Students 
160. Llbrary Instruction. (1-0) Cr. 1. F.W.S. Use of libraries and books, 
including a survey of literature of major curricula. Offered on satisfactory-
fail basis only. 
MATHEMATICS 227 
Mathematics 
Wilfred E. Barnes, Head of Department 
Professors: Abian, Allen, Arnold, Bortle (Emeritus), 
Carlson, Cornette, Dickson, Dyer, Fink, Gouwens, 
Hinrichsen (Emeritus), Homer, Keller, Kreider, Lam-
bert, Lindahl, Maple, Mathews, Miller, Peglar, San-
derson, Seifert, Anne Steiner, Eugene Steiner, Vino-
grade, Weiss, Wright. 
Associate Professors: Colwell, Dahiya, Gregorac, 
Heckenbach, Heimes, Hentzel, Isaacson, Luecke, 
Meany, Pigozzi, Rudolph, Sprague, Tandra. 
Assistant Professors: Arganbright, Brandner, Cain, 
Corones, Kegley, Nelson, Peake, Robertson, Willson. 
Instructors: Alders, Bambenek, Carter, Garrett, Genalo, 
Huang. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, major in mathematics, leading to the 
degree Bachelor of Science, see Sciences and 
Humanities, Curriculum. 
The program in mathematics offers training suitable 
for students planning to enter secondary school 
teaching, to work in mathematics and computation for 
industry or government, or to continue their studies in 
graduate school. The requirements for an under-
graduate major in mathematics are designed so that the 
student may have the opportunity for appropriate 
specialization to meet one or more of the foregoing ob-
jectives and, at the same time, obtain a thorough in-
troduction to the mathematics underlying all of them. 
The requirements for an undergraduate major in 
mathematics include 130, 131, 132, 201, 202, 213 and 
233, plus at least 30 credits in mathematics at the 300 
level or above, with 18 credits in the areas of algebra 
and advanced analysis, a minimum of 6 credits in each. 
A grade of C or better must be presented by majors in 
all prerequisite mathematics courses. 
The department does not require foreign language 
study, but strongly recommends two years of French, 
German, or Russian for students contemplating 
graduate study in mathematics. It is also strongly re-
commended that each student majoring in mathematics 
include in the program substantial supporting work 
beyond the minimum general education requirement of 
the college in one or more areas of application of 
mathematics, such as other mathematical sciences, 
engineering, natural science, or social science. 
Credits earned in the courses 101, 104, 105, 109, 150, 
151, 161, 162, 190, 191, 192, and 205 cannot be count-
ed for credit toward graduation by mathematics majors. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
mathematics and in applied mathematics, and minor 
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work to students taking major work in other depart-
ments. 
Students desiring to do graduate work with a major 
in this department should present at least 18 quarter 
credits of work in mathematics beyond calculus. It is 
desirable that this should include advanced calculus 
and abstract algebra. 
The M.S. degree in this department may be taken 
either with or without thesis. Candidates for the M.S. 
and Ph.D. degrees must pass a written comprehensive 
examination covering basic graduate work. There is no 
foreign language requirement for the M.S. degree. 
Ability to use two foreign languages (normally chosen 
from French, German, and Russian) as effective re-
search tools in the student's area of specialimtion is re-
quired for the Ph.D. 
Master of Science candidates must have one year and 
Doctor of Philosophy candidates must have two years 
of supervised teaching experience. These minima are 
subject to increase in individual cases upon recommen-
dation of the student's committee and approval of the 
department head. 
Open to graduate students for minor credit only: 301, 
302, 303, 304, 307, 308, 321, 322, 330, 331 , 332, 333, 
406, 407, 408, 409, 410, 411, 414, 415, 416, 421 , 436, 
437, 450, 489. 
C.ourses Primarily for Undergraduate Students 
34. Introductory Algebra. Cr. 0. F. Students who do not have the one 
unit of algebra listed in the entrance requirements of several of the colleges 
may satisfy that requirement by completing this course. Properties of in-
tegers and rational numbers, linear equations, polynomirus and factors, 
systems of linear equations in two unknowns, fractional expressions, sets. 
35. High School Geometry. Cr. 0. F. Students who do not have the one 
unit of geometry listed in the entrance requirements of several of the col-
leges may satisfy this requirement by completing this course. Elements of 
Euclidean geometry including congruence, parallel lines, circles, similar 
polygons, perimeters and areas, surface areas, and volumes. 
38. Intermediate Algebra. Cr. o. F.W. Prerequisite: One unit of high 
school algebra. Students who do not have the third half-unit of algebra list-
ed in the entrance requirements of some of the colleges may satisfy that re-
quirement by completing this course. Properties of real numbers, linear 
equations and inequalities, systems of linear equations, polynomial equa-
tions, fractional equations, radical equations, binomial expansion, complex 
numbers, exponents, logarithms, and graphs. 
101. College Algebra and Trigonometry. (5-0) Cr. 5. F.W.S.SS. Pre-
requisite: One and one-half units of high school algebra and one unit of 
high school geometry. Coordinate geometry, functions, trigonometry, pro-
gressions, mathematical induction, permutations, oombinations, determi-
nants, partial fractions, theory of equations and inequalities. 
104. Finite Mathematics. (5-0) Cr. 5. F.W.S.SS. Prerequisite: One and 
one half units of high school algebra. Logical statements, introduction to 
theory of sets, probability, systems of linear inequalities, applications in 
the social sciences. 
105. Introduction to Mathematical Ideas. (4-0) Cr. 4. F.W.S. Pre-
requisite: One unit of high school algebra. Topics in number theory, 
algebra, and geometry, with the emphasis placed on their nontechnical 
content. 
109. Precalculus Mathematics. (5-0) Cr. 5. F.W.S.SS. Prerequisite: Two 
units of high school algebra, one unit of geometry, and one-half unit of 
trigonometry. Inequalities, functions and their graphs, including rational, 
circular, exponential, and logarithmic functions. For students who intend 
to take calculus. 
•120, 121, 122, 223. Analytic Geometry and Calculus. 120, 121, 122: 
(5-0) Cr. 5 each. F.W.S.SS. 223: (4-0) Cr. 4. F.W.S.SS. Prerequisite: Two 
units of high school algebra, one unit of geometry, one-half unit of 
trigonometry. For students wanting a techniques-oriented course, including 
a review of precalculus mathematics. 120: Review of trigonometry, analytic 
geometry; derivatives of algebraic functions. 121: Applications of de-
rivatives, integrals and applications, derivatives and integrals of transcen-
dental functions. 122: Integration techniques, polar co-ordinates, three-
dimensional analytic geometry, vectors. 223: Partial derivatives, multiple 
integrals, infinite series. 
124. CalculWJ Laboratory. (1-0) Cr. 1 each time taken, maximum of 3 
credits. F.W.S.SS. Prerequisite: Classification in any calculus course. 
Problems arising from a numerical , algorithmic approach to calculus 
solved with the aid of a large-scale computer. Programming language, pro-
gramming, and use of remote computer terminals in solving these pro-
blems. 
•130, 130A, 131, 132, 233. Analytic Geometry and Calculus. 130: 
(4-0) Cr. 4. F.W.S.SS. 130A: (6-0) Cr. 4. F. 131 , 132, 233: (5-0) Cr. 5 each. 
F.W.S.SS. Prerequisite: 130: Two units of high school algebra, one unit of 
geometry, one-half unit of trigonometry, introductory knowledge of 
analytic geometry. 130A: Two units of high school algebra, one unit of 
geometry, one-half unit of trigonometry. For students wanting a tech-
niques- and ideas-oriented course. 130: Analytic geometry, functions, 
limits, continuity, differentiation of algebraic functions. 130A: Analytic 
geometry, functions, limits, continuity, differentiation of algebraic func-
tions, review of analytic geometry and trigonometry. 131: Definite integrals, 
differentiation and integration of transcendental functions, two-
dimensional vectors, conics. 132: Vector-valued functions, lines and planes 
three-dimensional vectors, partial differentiation, multiple integrals. 233: 
Polynomial approximation, series, integration techniques, rotation of axes, 
quadrics, line integrals. 
•150, 151. Mathematics for Industrial Administration. (5-0) Cr. 5 
each. 150: F.W.; 151: W.S. Prerequisite: 150: One and one-half units of high 
school algebra; 151: 150 or 104. 150: Linear equations and inequalities, 
linear programming, matrix algebra, discrete probability. 151: Differential 
calculus, integral calculus, continuous probability. Primarily for students 
in industrial administration. 
•111, 162. Intuitive CalculWJ. (3-0) Cr. 3. each. 161: W.SSI.; 162: S.SSII. 
Prerequisite: 104 or 109. Analytic geometry, differentiation and integration 
of elementary functions. Will not serve as prerequisite to 213 . 
190, 191, 192. Mathematical Concepts. (3-0) Cr. 3 each. F.W.S.SS. 
Prerequisite: 190: One unit of high school algebra; 191 : 190; 192: One unit 
of high school algebra. For prospective elementary school teachers. 190, 
191: Structure of the number system. 192: Geometrical concepts. 
201, 202. Intermediate Mathematical Analysis. (3-0) Cr. 3 each. 201: 
F.W.; 202: W.S. Prerequisite: 122 or 132. The real number system, func-
tions, and important theorems from calculus. Emphasis placed on develop-
ing mathematical maturity. Primarily for mathematics majors. Offered on 
satisfactory-fail basis only. 
205. Linear Algebra. (3-0) Cr. 3. W.S. Prerequisite: Five credits in 
mathematics. Elementary linear algebra and matrices. 
213. Elementary Differential F.quations. (3-0) Cr. 3. F.W.S.SS. Pre-
requisite: 122 or 132. Elementary theory and applications of ordinary dif-
ferential equations. 
213L. Differential F.quations Laboratory. (1-0) Cr. 1. F.W.S.SS. Pre-
requisite: Classification in 213. Analytical methods of 213 supplemented 
by basic numerical methods (Euler, Rllllge-Kutta). Problems involve com-
puter solutions. Offered on satisfactory-fail besis only. 
290. Special Problems. Cr. 1 to 3 each time taken. 
H. Honors Program. 
301, 302, 303. Introduction to Abstract Algebra. (3-0) Cr. 3 each. 301: 
F.W.SS; 302: W.S.SS; 303: F.S. Prerequisite: 301: One year of calculus; 302: 
301; 303: 302. Certain algebra structures and their transformations, includ-
ing groups, rings, and vector spaces. A special section emphasizing abstract 
algebra applicable to the information sciences is offered for majors in com-
puter science and other interested students. 
304. Di8Cl'llte Probability. (3-0) Cr. 3. S. Prerequisite: 122 or 132. Dis-
crete probability, classical probability, models, random walks, and Markov 
chains. 
307. Theory of Matrices. (4-0) Cr. 4. F.S.SS. Prerequisite: 223 or 233. 
Matrices and quadratic forms in the real and complex number fields. 
308. Applications of Unear Algebra. (3-0) Cr. 3. S. Prerequisite: 205 or 
303 or 307. Linear progr.muning, matrix games, transportation problems. 
321, 322. Introduction to Applied Mathematica I, Il. (3-0) Cr. 3 eoch. 
F.W.S.SS. Prerequisite: 213, 321 : Systems of linear differential equations, 
mechanical-electrical circuits. Laplace transform. 322: Fourier series, 
partial differential equations, Bessel and Legendre functions. 
330. Topics in Euclidean Geometry. (3-0) Cr. 3. S.SS. Prerequisite: ~e 
year of calculus. Concepts and properties of Euclidean geometric systems. 
331, 332, 333. Topology. (3-0) Cr. 3 each. Yr. Prerequisite: 331: one 
year of calculus; 332: 331 ; 333: 332. Topological properties of finite 
dimensional Euclidean space. Metric spaces and continuous transforma-
tions. Abstract spaces, continua, convergence, and fixed-point theory. 
408. Introduction to Numerical Techniques for Computers. (Com S 
406) (3-2) Cr. 3. F.W.S. Prerequisite: 223 or 233, Com S 201. Finding roots 
of equation and solving systems of linear equations. Iterative methods; pro-
gramming these methods for computer solution. 
407, 408. Numerical Analysis I, Il. (Com S 407, 408) (3-0) Cr. 3 each. 
407: W.; 408: S. Prerequisite: 213, Com S 201 . Interpolation, differences, 
numerical integration and numerical solution of ordinary differential equa-
tions. Computer solutions emphasized. 
409, 410, 411. Multivariable c.alculus and Complex Variables. (3-0) 
Cr. 3 each. 409: F.W.SS.; 410: W.S.SS.; 411: F.S. Prerequisite: 409: 213; 
410: 409; 411: 410 or 415. Certain frequently applied mathematical con-
cepts presented with enough theory to promote understanding of applica-
tions. 409, 410: Calculus of functions of several variables, including vector 
calculus, line surface and multiple integrals. 411: Functions of a complex 
variable, including differentiation, integration and series expansions, re-
sidues and applications to evaluation of integrals, conformal mapping. 
414, 415, 418. Advanced c.alculus. (3-0) Cr. 3 each. Yr. Prerequisite: 
213. 414: Nonned linear spaces, completeness, limits, iteration of limits, 
differentiation of vector functions. 415: Integration on the line, multiple in-
tegrals, Green's theorem. 416: Topics include manifolds, summability 
theory, integration theory, approximation theory, function algebras, Fourier 
analysis, fixed-point theorem. 
421. Mathematical Logic. (3-0) Cr. 3. F.S. Prerequisite: 301. Validity, 
provability, consistency, completeness, definability, and decision problems 
for propositional calculus, predicate calculus, and generalized 
mathematical theories. 
438, 437. Projective Geometry. (3-0) Cr. 3 each. 436: W.; 437: S. Pre-
requisite: 301. Projective properties studied by synthetic and analytic 
methods. 
450. Number Theory. (3-0) Cr. 3. S. Prerequisite: 301. Properties of the 
integers. Diophantine equations, prime number distribution and represen-
tation problems. 
419. Hhtory of Mathematics. (3-0) Cr. 3. F.S. Prerequisite: 223 or 233. 
Soun:es and growth of mathematical knowledge, contributions of outstand-
ing mathematicians. 
490. Independent Study. Cr. 1 to 3 each time taken. Prerequisite: 202. 
H Honors Program. 
497. Teaching of Secondary School Mathematics. (3-0) Cr. 3. W. 
Prerequisite: Twenty-two credits in college mathematics. Organization of 
subject matter, methods of presenting ·particular topics, evaluation of 
results. 
*Credit for graduation should not be given for more than one of the 
120-122, 130-132, 161-162 sequences. Credit for graduation should not be 
given for both 104 and 150. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
SOI, 505, 508. Abstract Algebra. (3-0) Cr. 3 each. Yr. SS. Prerequisite: 
302. Algebraic systems and their morphisms including groups, rings, fields, 
modules, and categories. 
507, 508. Numerical Solution of Ordinary Differential F.quations. 
(Com S 507, 508) (3-0) Cr. 3 each. 507: F.; 508: W. Prerequisite: 408 or 410 
or 415. One-step methods for initial-value problems, one-step methods ~or 
systems, multi-step methods, boundary-value problems. Examples using 
University computers. 
509. Computational Methods of IJnear Algebra. (Com S 509) Cr. 3. S. 
Prerequisite: 303 or 307. Numerical methods involved in the _solution of 
linear systems, matrix inversion, eigenvalue problems (symmetric and non-
symmetric); completion method, ill-conditioned matrices; linear in-
equalities. Examples using University computers. 
511, 512, 513. Functions of a Single Complex Variable. (3-0) Cr. 3 
each. Yr. SS. Prerequisite: 410 or 415. Topological concepts for extended 
complex plane, analytic functions, conformal mappings, integration, power 
aeries, Laurent series. Cauchy residue theorem, evaluation of real integrals, 
harmonic functions, analytic continuation. 
514, 515, 518. R.eal Analysis. (3-0) Cr. 3 each. Yr. SS. Prerequisite: 415. 
Besic concepts of topological spaces, function spaces, measure and integra-
tion. 
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521, 522, 523. Applied Mathematics. (3-0) Cr. 3 each. Yr. SS. Pre-
requisite: 322, 411 . Linear partial differential equations, boundary value 
problems, maximum principles, Green's functions, separation of variables, 
Stunn-Liouville problems, integral transforms. 
524, 525. Theory of Automata. (Com S 524, 525) (3-0) Cr. 3 each. 524: 
W.; 525: S. Prerequisite: 421 . Various notions and formalizations of com-
putability and their comparison. Turing machines, Markov algorithms, re-
cursive functions, unsolvability results, finite automata, sequential 
machines, synthesis and decomposition of abstract machines. 
528, 529. Special Functions. (3-0) Cr. 3 each. 528: F; 529. W. Pre-
requisite: 411. Hypergeometric series, gamma and beta functions, Dirichlet 
averages, classical qrthogonal polynomials, Jacobi series, Legendre func-
tions, Bessel functions, elliptic integrals, and other functions of 
hypergeometric type. 
531, 532, 533. Introduction to Functional Analysis. (3-0) Cr. 3 each. 
Alt. Yr., offered 1975-76. Prerequisite: Permission of instructor. Fundamen-
tal theory of normed linear spaces and algebras emphasizing aspects which 
provide a framework for study of boundary-value problems, eigenvalue 
problems, harmonic analysis, and analytic function theory. Hahn-Banach 
theorem, Banach-Steinhaus theorem. Gelfand representation, elementary 
spectral theory for operators in Hilbert space. 
534, 535, 538. Topology. (3-0) Cr. 3 each. Yr. Prerequisite: 333. In-
troduction to general topology and homotopy theory. 
537, 538, 539. Algebraic Topology. (3-0) Cr. 3 each. Alt. Yr., offered 
1976-77. Prerequisite: 302, 333. Foundations of algebraic topology, 
Homotopy and homology groups, fibrations, applications to manifolds. 
554. Probability. (Stat 554) (3-0) Cr. 3. Alt. W. , offered 1977. Pre-
requisite: Stat 541. Occupancy problems and combinations of events, 
generating functions, branching processes, recurrent events. 
555. Markov Chains. (Stat 555) (3-0) Cr. 3. S. Prerequisite: Stat 541. 
Basic theory of Markov chains including limit theorems and ergodic 
behavior for stationary and nonstationary chains. 
557, 558, 559. Ordinary Differential F.quations. (3-0) Cr. 3 each. Yr. 
Prerequisite: 213; 303 or 307; 410 or 415. The initial-value problem, ex-
istence and uniqueness theorems, linear systems, stability and asymptotic 
behavior of solutions, dynamical systems, two-point boundary-value pro-
blems. 
582, 583. Tensor Analysis and Manifolds. (3-0) Cr. 3. Alt. W. and S., 
offered 1976. Prerequisite: Permission of instructor. Coordinate systems 
and transfonnations, differential forms, Riemannian metrics, covariant dif-
ferentiation, curvature tensors, geometry of surfaces in Euclidean spaces. 
t 584, 585, 568. Theory of Groups. (3-0) Cr. 3 each. Alt. Yr., offered 976-77. Prerequisite: 505. Commutators, transfer, p-groups, nilpotent 
groups, solvable groups, permutation groups, free groups, semidirect pro-
ducts, extension theory, introduction to representations and characters. 
587. Boolean Rings. (3-0) Cr. 3. SS. Prerequisite: Permission of instruc-
tor. Structure of semi-simple commutative rings and their representation. 
Atomicity and completeness. Stone space of Boolean rings. The field of 
Borel and Haire sets. Theorems on extension of homomorphisms. Applica-
tions to mathematical logic and measure theory. 
571, 572, 573. Mathematical Logic. (3-0) Cr. 3 each. Alt. Yr. , offered 
1975-76. Prerequisite: 421 . Algebraic structures in logical systems, re-
cursive functions, consistency, undecidability and incompl~teness of 
axiomatic theories, results of Gentzen and Godel. theory of models. ul-
traproducts and ultralimits, nonstandard analysis. 
581, 582, 583. Axiomatic Set Theory. (3-0) Cr. 3 each. Yr. Prerequisite: 
Permission of instructor. Axiomatic considerations, model and proof 
theory, Zerrnelo-Fraenkel axioms, classical theorems, transfinite methods, 
ordinal and cardinal numbers and their arithmetic. Von Neuman - Bernays 
- Godel axioms, inaccessbile cardinals, consistency and independence re-
sults of Godel, Cohen and others. 
584, 585, 586. Homological Algebra. (3-0) Cr. 3 each. Alt. Yr., offered 
1975-76. Prerequisite: 505. Exact sequences, homology, functors Hom, Tor, 
Ext, Kunneth formula, relative homological algebra, cohomology of 
algebraic systems. 
587, 588, 589. Introduction to Integration Theory and Applications. 
(3-0) Cr. 3 each. Alt. Yr., offered 1976-77. Prerequisite: Permission of in-
structor. Topics in modem integration theory including integration of vec-
tor functions, integration with respect to finitely additive measures, theory 
of vector measures. Applications to problems in functional analysis . 
590. Special Topics. Cr. var. 
C.ounes for Graduate Students, major or minor 
810. Seminar. 
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890. Advanced Topics. Cr. var. Prerequisite: Pennission of instructor. 
A. Algebra. 
B. Functional Analysis. 
C. Measure Theory. 
D. Approximation Theory. 
E. Linear Algebra. 
F. Calculus of Variations. 
L. Logic and Foundations. 
M. Complex Analysis. 
N. Nwnerical Analysis. 
0. Ordinary Differential F.quations. 
P. Partial Differential F.quations. 
S. Set Theory. 
T. Topology. 
899. Re11earch. 
Mechanical Engineering 
Arthur E. Bergles, Chairman of Department 
Professors: Black, Cook, Fellinger, Henkin, Johnson, 
Larson, Mischke, Serovy. 
Associate Professors: Bahadur, Fisher, Gould, Hall , 
Junkhan, Kavanagh,.Myers, Okiishi, Peters, Pletcher. 
Assistant Professors: Auten, Bathie, Joensen, Knight, 
Van Meter, Wandling, Woods. 
Undergraduate Study 
For the undergraduate basic curriculum in 
mechanical engineering leading to the degree Bachelor 
of Science, see College of Engineering, Curricula. 
Mechanical engineers are intimately involved with 
the processing, distribution, and use of energy; the pro-
cessing of material; the control and automation of 
systems of production; the development of man-
machine systems; and the development of vehicles of 
transport. About one-fourth of all engineers practicing 
today have been educated as mechanical engineers. 
Their activities include research, development, design, 
construction, testing, production, operation, sales, and 
technical management. 
The undergraduate curriculum in mechanical 
engineering requires a broad foundation in 
mathematics and the fundamental sciences of physics 
and chemistry. This background is extended and or-
ganized for application in solid mechanics, fluid 
mechanics, thermodynamics, heat transfer, electrical 
phenomena, and materials. Additional courses in the 
design of experiments and engineering analysis provide 
the basis for real-problem solutions in design courses. 
Technical electives are provided to give the student 
the choice of additional broad or specialized ex-
tensions. Organized sequences of technical electives 
may be chosen from areas which represent the major 
teaching and research areas in the department. These 
optional areas of specialization are: energy conversion 
and utilization, machines and systems, materials and 
manufacturing, thermal and environmental engineer-
ing, and vehicle propulsion. 
A comprehensive sequence of electives in social and 
humanistic studies is a vital and integral part of the 
curriculum. The department collaborates in a program 
in the history of engineering. Students are encouraged 
to broaden their educational objectives by examining 
the offerings of all departments of the University and 
integrating additional studies into their educational 
plan. 
The basic curriculum prepares students to enter 
established areas of mechanical engineering or to ac-
cept newer challenges such as environmental protec-
tion, energy conservation, biomedical engineering, or 
similar interdisciplinary endeavors. The elective op-
portunity provides for additional emphasis in terms of 
the student's educational goals, whether they be im-
mediate entry into industry or further study at the 
graduate level. 
A five-year cooperative education program is avail-
able to students in the department. 
The department cooperates with the Department of 
History in the offering of courses in the history of 
technology of interest to engineering students. See list-
ings below under Courses in History of Technology. 
Graduate Study 
The department offers work for the degrees Master of 
Science, and Doctor of Philosophy with major in 
Mechanical Engineering, and minor work to students 
taking major work in other departments. Course offer-
ings may be used in co-major or minor programs for 
students of other departments. 
At the time of admission graduate students usually 
have completed an undergraduate program of study 
similar to that required of undergraduate students in 
the department. 
The graduate program emphasizes advanced study, 
including design and research, in such areas as fluid 
mechanics and turbomachinery, fluid power and con-
trols, heat transfer, machines and systems, materials 
and manufacturing processes, and thermodynamics and 
energy utilization. Instrumentation and design of ex-
periments are applied to all of these areas. The design 
content emphasizes reliability, computational , 
dynamic, environmental, materials, and legal con-
siderations in design. 
The department participates in the interdisciplinary 
program of Energy Systems Engineering. (See Index.) 
The department encourages students to broaden their 
education by participating in minor programs in 
established departments, interdisciplinary programs, 
and such other experiences as approved by their 
graduate study committees. 
The requirements for advanced degrees, including 
foreign languages, are established by the student's 
graduate study committee. There is no requirement in 
foreign language for the degree of Master of Science. 
Olndidates for the degree Doctor of Philosophy are 
normally expected to demonstrate a high degree of 
competence in one language or a satisfactory reading 
competence in two languages. It is possible to arrange a 
program of study for the Master of Science on a non-
thesis basis. 
Open to graduate students for minor credit only: 321, 
322, 323, 324, 327, 328, 331, 337, 411, 412, 413, 414, 
416, 420, 421, 422, 423, 424, 425, 426, 427, 428, 429, 
444, 445,448,451,451L,455, 461 , 462,463, 470,474. 
Courses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; S. Field of mechanical engineering, 
its opportunities and requirements. 
201. Industrial Inspection. Cr. 1. W. Prerequisite: Sophomore 
mechanical engineering classification. Visitation of industries. 
251, 252. Introduction to Mechanical Engineering I, II. 251: (4-0) Cr. 
4. F.; 252: (3-2) Cr. 4. W. Prerequisite: Math 122 or 132, Phys 222, FrE 161. 
Nature of the design function in mechanical engineering, mathematical 
model building, formulation, inference, accuracy. Fortran, manipulation of 
mathematical models by digital and analog computers. Empiricism, com-
plete sets of parameters, problems of measurement, error and its propaga-
tion, confidence in conclusion drawn from experiment. 
298, 398, 498. Cooperative F..ducation. Required of all cooperative stu-
dents. Prerequisite: permission of department chairman. 298: Work periods 
for students with sophomore standing in a regularly established program. 
398: Work periods for juniors. 498: Work periods for seniors. Students 
must register for these courses prior to commencing each work period. 
301. Mechanical Engineering Seminar. Cr. 1. S. Prerequisite: Junior 
mechanical engineering classification. 
321. Thermodynamics I. (4-0) Cr. 4. F.W. Prerequisite: Math 213, Phys 
222, junior classification. Fundamental concepts based on first and second 
laws of thermodynamics. Basic equations for states and processes involving 
gas. liquid, and vapor systems. 
322. Thennodynamics II.* (3-0) Cr. 3. W.S. Prerequisite: 321. Air 
tables, compressible flow, compressors and turbines, air standard cycles for 
engines and turbines. 
323. Thennodynamics m. * (3-0) Cr. 3. F.S. Prerequisite: 322. Vapor 
power cycles, refrigeration, property relations and processes for real gases. 
Gas mixtures with constant and variable specific heats. Psychrometry and 
introduction to air conditioning processes. 
324. Thermodynamics IV.* (3-0) Cr. 3. F.W. Prerequisite: 323. Third 
law, absolute entropy of gas mixtures. Material balances for combustion. 
Thermochemistry and energy balances. Gas phase equilibrium. 
325. Elements of Heat Transfer. (3-0) Cr. 3. S. Prerequisite: 321, a fluid 
mechanics course. Solution of practical engineering problems involving 
transfer of heat by conduction, radiation, and convection. 
326. Applications of Thennodynamics. (4-0) Cr. 4. F. Prerequisite: ES 
212 credit or classification, EM 378. Refrigeration cycles, gas mixtures, 
psychrometry, air conditioning processes. Compressible flow. Vapor power 
cycles. Turbines and compressors. Non-standard-state reactions and com-
bustion. 
327. Thermodynamics II.* (4-0) Cr. 4. W. Prerequisite: 321. Air tables, 
compressible flow, compressors and turbines, vapor power cycles, 
refrigeration cycles. Air standard cycles for engines and turbines. 
328. Thermodynamics ill.* (4-0) Cr. 4. F.S. Prerequisite: 327. Gas mix-
tures with constant and variable specific heats. Psychrometry and introduc-
tion to air conditioning processes. Material balances for combustion pro-
cesses. Thermochemistry and energy balances for reactive systems. Gas 
phase equilibrium. 
331. Mechanical Behavior of Materials. (Met 331) (3-2) Cr. 4. F.W.SSI. 
Prerequisite: Met 230, EM 325. Application of the basic principles of struc-
ture of solids to the study and control of mechanical properties. Qualitative 
and quantitative relationships between microstructure and mechanical 
properties. 
335. Fundamentals of Mechanical Behavior of Materials. (2-2) Cr. 3. 
W. Prerequisite: Met 231, EM 325. Study and control of mechanical and 
physical properties. Failure criteria and material selection for engineering 
applications. 
336. Fundamentals of Manufacturing Processes. (2-2) Cr. 3. S. Pre-
requisite: 335. Study of the basic manufacturing processes. Relationship 
between material properties, manufacturing operations, and product pro-
perties. Economics of manufacturing processes. Manufacturing considera-
tions in design. 
337. Manufacturing Processes. (Met 337) (3-2) Cr. 4. W.S. Pre-
MECHANICAL ENGINEERING 231 
requisite: 331. The relationship between material properties, manufacturing 
process, and product properties. The basic processes (casting, welding, 
forming, and machining) and the functional characteristics of equipment. 
Manufacturing considerations in design. 
340. Engineering Measurements. (1-6) Cr. 3. F. Prerequisite: Junior 
classification, Math 223 or 233, Phys 223. Engineering measurements 
systems, basic measurement standards. Measurement accuracy. Types of 
errors and error propagation. 
406. Heating, Ventilation, and Air Conditiong. (4-0) Cr. 4. W. Pre-
requisite: Con E 372 or Arch 343. Elements of heat transfer. 
thermodynamics, and fluid flow as applied to heating, ventilating, and air 
conditioning. Design of duct and piping systems. 
407. Mechanical F.quipment Design. (2-6) Cr. 4. S. Prerequisite: 406. 
Heat loss and gain calculations. Analysis of system types. Design and 
layout of heating, air conditioning, and plumbing systems in buildings. 
411. Industrial Automatic Controls. (2-2) Cr. 3. F.S. Prerequisite: 422. 
Methods and principles of automatic control. Pneumatic, hydraulic, and 
electrical systems. Representative applications of automatic control 
systems. Mathematical analysis of control systems. 
412. Legal Considerations in Design. (3-0) Cr. 3. S. Prerequisite: Senior 
classification in College of Engineering. Study of the interaction between 
the legal profession, legislative bodies, standards and the design engineer, 
using a case study approach in design applications. Litigation involving de-
signs will be studied and the standards and laws applicable to specific de-
signs will be surveyed. The influence of laws and standards upon design. 
413. Dynamic and Environmental Considerations in Design. (3-0) Cr. 
3. F. Prerequisite: Senior classification in the College of Engineering, EM 
324 or 326. Study of techniques used in design and analysis of devices and 
machines subjected to dynamic loadings and selected environmental con-
ditions. Residual stress methods, strain energy techniques, impact loading, 
repeated loading, temperature and atmospheric effects, and others, depend-
ing on the interests of the class. Computers and case studies used where 
applicable. 
414. Hydraulic Systems and Control. (3-0) Cr. 3. F. Prerequisite: 422, 
424. Characteristics and design of pumps. Hydraulic motors, system com-
ponents, system analysis, feedback control and stability, control circuits, 
analog simulation. 
416. Engineering Systems Analysis. (3-3) Cr. 4. S. Prerequisite: 422, 
424, E E 442. The application of fundamental concepts from several areas 
to the solution of engineering problems. Mathematical statement of the 
problem. Introduction to analogies and dimensional analysis in problem 
solution. Analog and digital computing methods. 
420, 421, 422. Machine Design. 420: (4-0) Cr. 4. W.S.SSI. ; 421: (3-0) Cr. 
3. F.S.SSil.; 422: (3-0) Cr. 3. F.W.SSI. Prerequisite: 420: 252, 331, EM 324 
or 326, EM 345; 421: 252, EM 324 or 325, EM 346, Math 321; 422: 252, EM 
345, Math 321. 420: Failure models in fatigue circumstances, analysis, 
selection, and design of machine elements. 421: 1beory of machines, 
kinematics and dynamics of mechanisms. 422: Vibration and introduction 
to automatic control theory. 
423. Mechanical Systems Design. (1-9) Cr. 4, F.W.S.SSI. Prerequisite: 
337, 420, 421, 422, 425. Solution of total design problems involving the use 
of basic engineering concepts and industrial practices. 
424. Fluid Flow. (3-2) Cr. 4. W.S.SSI. Prerequisite: E M 345, Math 321, 
credit or classification in 322 or 327. Kinematics and dynamics of ideal 
and real fluids. Energy and momentum relations. Similarity in fluid 
systems. Real fluid effects. 
425. Heat Transfer. (4-0) Cr. 4. F.W.SSII. Prerequisite: 424, or 321 and 
EM 378, or 327 and E M 378, Math 321. Heat transfer by conduction, con-
vection, and radiation. Similarity and analog concepts in heat, mass, and 
momentum transfer. Methods for the determination of coefficients, com-
bined modes of heat transfer, heat exchangers. 
426. Refrigeration and Air Conditioning. (3-0) Cr. 3. F.W. Prerequisite: 
325 or 425. Principles of refrigeration;. analysis of refrigeration cycles. Prin-
ciples of air conditioning with emphasis on thermodynamic procesi;es in-
volving air-water vapor mixtures. 
427. Heating and Air Conditioning Design. (2-6) Cr. 4. S. Prerequisite: 
426. Design and layout of heating, ventilation, and air conditioning 
systems. 
428. Refrigeration. (3-0) Cr. 3. S. Prerequisite: 426. Fundamentals of 
vapor compression refrigeration; multipressure cycles. Absorption 
refrigeration, air cycles, refrigerants, cryogenics, steam jet refrigeration, 
thermoelectric cooling, and reversed cycles. 
*Last offering of courses 322, 323, 324 will be S 1977, F 1977, and W 1978, 
respectively. Courses 327 and 328 will be first offered W 1978 and S 1978, 
respectively. 
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~29. Internal Combustion Engine Design. (2-6) Cr. 4. S. Prerequisite: 
445, credit or classification in 423. Design and layout of a high-speed in-
ternal combustion engine of carburetion or diesel type. 
443. Thennal Power Plants. (3-3) Cr. 4. F. Prerequisite: EE 351 or EE 
451. Introduction to thermodynamics. Power plant cycles, fossil fuel 
generating station components, steam generators, steam and gas turbines, 
condensers, cooling towers and plant auxiliaries. The department recom-
mends that credit for either 321 or 443, but not both, be applied toward 
graduation. 
444. Elements and Performance of Power Plants. (4-0) Cr. 4. W.S. 
Prerequisite: 324 or 328, 425. Analysis of power supply systems and their 
components: tui:bines, steam generators, fans, pumps, heat exchangers, 
cooling water systems. Environmental pollution due to energy conversion. 
445. Internal Combustion Engines. (3-2) Cr. 4. W.S.SSI. Prerequisite: 
324 or 328, 425. General principles, thermodynamics, and performance of 
carburetion and fuel injection engines. Characteristics of fuels, air pollution 
problems. 
448. Power Plant Design. (tH) Cr. 3. S. Prerequisite: 444. Design of a 
power plant to meet a specified energy demand. Selection and/or synthesis 
of principal elements, including auxiliary equipment. 
451. Engineering Acoustics. (AeroE 451, EM 451) See Engineering 
Mechanics. (3-0) Cr. 3. S. 
451L Engineering Acoustics Lab. (AeroE 451L, EM 451L) See 
Engineering Mechanics. (0-3) Cr. 1. S. 
455. Gas Turbines. (3-0) Cr. 3. S. Prerequisite: 324 or 328, 425. General 
principles, thermodynamics and performance of gas turbine engines. 
Engine components, engine matching, and selection. 
481. Engineering Measurements I.* (2-3) Cr. 3. F.W. Prerequisite: 252, 
E E 442. Fundamentals of design, selection and operation of instrumenta-
tion components of measuring systems. 
482. Engineering Measurements II. (1-6) Cr. 3. W.S. Prerequisite: 324 
or 328, 425, 461 or 463. ASME Power Test Codes and ASfM Standard Test 
Procedures applied to selected areas of measurement; use of analogies and 
similitude in engineering experimentation, advanced engineering measure-
ments, presentation of formal reports. 
483. Engineering Measurements and Instrumentation. (3-3) Cr. 4 . 
W.S. Prerequisite: 252, EE 441. Fundamentals of design, selection, and 
operation of components of measuring systems: Measurement processes, 
analysis of data and propagation of measurement uncertainty. 
470. Computer-Aided Design. (3-0) Cr. 3. S. Prerequisite: Senior 
classification in engineering and an elementary knowledge of FORTRAN. 
An examination of the morphology of design processes, the structure of the 
FORTRAN language, figures of merit, searching and optimization techni-
ques leading to an algorithmic approach to design. 
474. Methods of Solution and Computation in Fluid Mechaniai and 
Heat Transfer. (3-0) Cr. 3. S. Prerequisite: credit or classification in 425. 
Numerical solution techniques common to many engineering problems; 
digital computer application to problems drawn primarily from fields of 
fluid mechanics and heat transfer. 
490. Independent Study. Cr. 1-6. Prerequisite: Senior classification. In-
vestigation of topics holding special interest of students and faculty. Elec-
tion of course and topic must be approved in advance. 
A Special Course Study. 
8. Independent Literature Investigation. 
C. Engineering Measurements and Instrumentation. 
D. Heat Transfer. 
E. Fluid Power and Controls. 
F. Machines and Systems. 
G. Materials and Manufacturing Processes. 
H. Honors. 
J. Thermodynamics and Energy Utilization. 
K. Fluid Mechanics and Turbomachinery. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501. Design of Engineering Experiments I. {3-3) Cr. 4. F. Prerequisite: 
Graduate standing, one undergraduate engineering laboratory course and 
elementary knowledge of statistics. Fundamentals of design, selection and 
operation of instrumentation components of measuring systems. Techni-
ques for analysis, interpretation, and presentation of experimental data. 
Error analysis and propagation of error. Statistical inference acceptance 
*Course 461 last offered W 1978. 
tests and comparison tests, precision and confidence limits on data result-
ing in points, lines or curves. 
502. Design of Engineering Experiments IL (4-0) Cr. 4. W. Pre-
requisite: 463 or 501. Design of experiments to determine what data to take, 
how much data to take, as well as to meet prescribed confidence limits on 
results. Selection of complete measurement systems to satisfy the response, 
sensitivity, resolution, isolation, and fidelity required by specifications of 
the experiment. 
513. Lubrication and Friction. (4-0) Cr. 4. W. Prerequisite: 420, 424. 
Theories of lubrication and friction and their application to design. 
514. Reliability Considerations in Design. (4-0) Cr. 4. W. Prerequisite: 
420 or 463. Application of random variable algebra to the task of a priori 
design to a reliability specification. Statistical representation of loading, 
materials properties, and geometric form. Probabilistic criteria for static 
and fatigue failure, a posteriori assurance procedures. 
515. Advanced Design. (4-0) Cr. 4 . W. Prerequisite: E M 514. Ex-
perimental, empirical, and rational methods of analysis and synthesis in 
the solution of advanced design problems. 
518. Advanced Kinematics of Mechanisms. (3-0) Cr. 3. F. Prerequisite: 
421 . Analysis of simple and complex mechanisms. Goodman's and Carter's 
methods; auxiliary-point and normal acceleration methods. Advanced 
Kinematics of plane motion; Euler-Savery equation. inflection circle, 
polode curvature, the cubic of stationary curvature. 
517. Kinematic Synthesis of Mechanisms. {3-0) Cr. 3. W. Prerequisite: 
516. Synthesis of mechanisms; graphical, analytical, and graphical-
analytical methods. 
521. Intermediate Topics in Tbermodynamiai. (3-0) Cr. 3. F. Pre-
requisite: 322 or 327. General equations for properties of the pure sub-
stance. Third law and absolute entropy. Real gas equations of state. 
Processes involving real gas effects. The department recommends that 
credit in both 521 and 621 not be applied toward graduation. 
523. Thermodynamics of Compressible Flow I. (4-0) Cr. 4. W. Pre-
requisite: 321, 424. Thermodynamics of high velocity flow within enclosed 
channels. Basic one-dimensional flow relations. The Mach parameter. Ef-
fects of friction and plane shocks. Fanno and Rayleigh lines, diabatic flow. 
Theory and use of gas tables. 
524. Thermodynamics of Compressible Flow II. (Aero E 524) (4-0) Cr. 
4. S. Prerequisite: 523 . Generalized one-dimensional steady internal flow. 
Theory and application of one-dimensional unsteady compressible flow. 
525. Advanced Heat Transfer. (4-0) Cr. 4. W. Prerequisite: 425 or 
equivalent. Intermediate-level treatment of heat transmission by conduc-
tion, convection, and radiation. Intended for those who require a general 
coverage of theory and methods but whose primary research interests are 
in other areas. 
535. Material and Manufacturing Considerations in Design. (3-0) Cr. 
3. S. Prerequisite: 337, 420. Material selection consistent with functional 
requirements and process capabilities. Redesign of a product to facilitate 
manufacturing. Tolerances, surface finish, and surface integrity. Economic 
considerations. Exploring the engineer's responsibility in the light of con-
flicting interests of the designer, manufacturer, management, customer, and 
the public. 
538. Properties of High Polymers. (3-0) Cr. 3. S. Prerequisite: A course 
in materials science or engineering materials. Molecular structure and 
packing, linear viscoelasticity, viscoelastic transitions, melt rheology, and 
mechanical properties. Effect of chemical structure and morphology on 
mechanical properties emphasized, and engineering aspects discussed. 
538. Friction and Wear. (3-0) Cr. 3. F. Prerequisite: E M 325 or 324. 
Structure of solid surfaces, surface energetics and adhesion. Theories of 
friction. Forms of wear and relationship to microstructure and properties. 
Effect of lubrication on friction and wear. Tire and brake performance. 
Friction in deformation processing. 
540. Advanced Combustion. (3-0) Cr. 3. W. Prerequisite: 324 or 328. 
Thermochemistry and energy balances. Gas phase equilibrium. Flame tem-
peratures, speed, and propagation. Theories of the mechanism of combus-
tion. Reaction kinetics. Air pollution control. 
541, 542, 543. Advanced Aerodynamics. (Aero E 541 , 542, 543) See 
Aerospace Engineering. 
544. Principles of Turbomachinery. (4-0) Cr. 4. F. Prerequisite: 322 or 
327, 424. Application of the concepts and methods of fluid mechanics and 
thermodynamics to the analysis of flow in turbomachinery components. 
545. Flight Propulsion Systems. (Aero E 545) (3-0) Cr. 3. S. Pre-
requisite: 523, and 544 or Aero E 413. Analysis and selection of propulsion 
systems for flight vehicles. Optimization of components and design 
parameters for atmospheric flight, and for power and thrust generation in 
space. 
546, 547. Computational Fluid Mechanics and Heat Transfer. (Aero E 
546, 547) (3-0) Cr. 3. W.S. Prerequisite: ME-EM 571 or Aero E 541. 546: In-
troduction to finite difference methods used in modem engineering. Solu-
tion of example problems in fluid mechanics and heat transfer. 547: Ap-
plication of computational methods to current problems in fluid mechanics 
and heat transfer. 
549. Experimental Gas Dynamics and Shock Tube Theory. (Aero E 
549) (2-3) Cr. 3. S. Prerequisite: 523. Theory of shock tube operation for the 
production of shock waves with the corresponding high-temperature, high-
velocity gas flows. Instrumentation for the measurement of thermodynamic 
properties, heat transfer, shock-wave velocity, and boundary-layer 
phenomena in shock tubes. 
555. Plastic Forming Processes. (3-0) Cr. 3. F. Prerequisite: 337 or Met 
303. Concepts in continuum mechanics and physical metallurgy applied to 
the study of forming processes and their effect on the properties of the 
manufactured product. 
561. Experimental Fluid Mechanics. (2-3) Cr. 3. S. Prerequisite: ME-
EM 571 . Experimental aspects of fluid mechanics including fundamentals 
of measurement of flow field velocities, pressures, and temperatures. 
571, 572, 573. Advanced Fluid Mechanics. (E M 571, 572, 573) See 
Engineering Mechanics. 
590. Special Topics. Cr. 1-8. Investigation of problems of special in-
terest to graduate students in mechanical engineering. Election of course 
and problem must be approved in advance. 
A. Special Course Study. 
B. Independent Literature Investigation. 
C. Engineering Measurements and Instrumentation. 
D. Heat Transfer. 
E. Fluid Power and Controls. 
F. Machines and Systems. 
G. Materials and Manufacturing Processes. 
J. Thermodynamics and Energy Utilization. 
K. Fluid Mechanics and Turbomachinery. 
Courses for Graduate Students, major or minor 
600. Advanced Machine Design. (3-0) Cr. 3. S. Prerequisite: Permission 
of instructor. Mathematical and experimental analysis of problems in field 
of dynamics of machinery, stress analysis, and vibration. Choice of work 
any quarter determined by aptitudes and interests of class. 
610. Dynamics of Fluid Control Systems. (3-0) Cr. 3. W. Prerequisite: 
411, 424. Dynamical characteristics of fluid control systems and elements. 
620. Seminar. (1-0) Cr. 1. F. 
621, 622. Advanced Engineering Thermodynamics. (4-0) Cr. 4 each. 
Alt. S: 621 offered 1977; 622 offered 1976. Prerequisite: Permission of in-
structor. Fundamental concepts of thermodynamrnics, thermodynamic 
laws, temperature, entropy, general thermodynamic equations, properties 
of steam, availability, equilibrium. Special topics. 
623, 624. Magnetofluidmechanics and Plasma Dynamics. (Aero E 
623, 624) See Aerospace Engineering. 
625. Conduction Heat Transfer. (3-0) Cr. 3. Alt. F., offered 1976. Pre-
requisite: 425 or equivalent. Techniques for the analysis of problems in-
volving steady-state and transient heat conduction in solids. 
626. Convection Heat Transfer. (3-0) Cr. 3. Alt. W., offered 1977. Pre-
requisite: 425 or equivalent. The boundary layer concept and its relation to 
convective heat transfer. Methods for analysis of the convection process in 
internal and external flow. 
627. Radiation Heat Transfer. (3-0) Cr. 3. Alt. S. offered 1977. Pre-
requisite: 425 or equivalent. Transfer of energy by thermal radiation. 
628. Two-Phase Flow and Boiling Heat Tr~er. (3-0) Cr. 3. Alt. S., 
offered 1976. Prerequisite: 425 or equivalent. Hydrodynamics of adiabatic 
two-phase flow. Phase change in bulk stagnant systems. Forced convection 
boiling. Dynamic behavior of two-phase systems. Augmentation of boiling 
heat transfer. Industrial applications. 
642. Advanced Problems in Turbomachinery. Cr. 2 to 4. Alt. W., of-
fered 1977. Prerequisite: 544. Three-dimensional flow in turbomachinery. 
Blade selection and passage design. Analysis of experimental results with 
special emphasis on real fluid effects and off-design performance. 
650. Fluid Mechanics Seminar. (Aero E 650) (E M 650) See Aerospace 
Engineering. 
651. Advanced Topics in Fluid Mechanics. (EM 651) (3-0) Cr. 3. W. 
699. Research. 
METALLURGY 233 
Courses in History of Technology 
230, 231. Introduction to the History of Science and Technology. 
(Hist. 230, 231) (3-0) Cr. 3 each. 230: F; 231: W. Interrelationship between 
science and technology and the culture of the time. 230: Scientific Revolu-
tion to Modem Times. 1500-1920. 231 : Technology in Western Civiliza-
tion, prehistory to 1900. 
334A, 3348. History of Technology and Engineering. (Hist 334A, 
334B) (3-0) Cr. 3 each. 334A: F; 334B: W. 334A: Through the industrial re-
volution in England. 334B: nineteenth and twentieth centuries. 
430A, 8, C. History of Science. (See Hist 430 A,B,C) (3-0) Cr. 3. F.W.S. 
434. History of American Technology. (Hist 434) (3-0) Cr. 3. F. 
Technology in American society from colonial times to the present. 
435. Science in Modem American Society. (See Hist 435). (3-0) Cr. 3. 
Alt. yr. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
562. Technology and Modernization. (Hist 562) (3-0) Cr. 3. F. 
Technological aspects of nineteenth and twentieth century developments 
in the U.S., China, and Japan. 
591A, 5918, 591C. Seminar in the History of Science and 
Technology. (Hist 591A, 591B, 591C) (3-0) Cr. 3 each: Yr. Prerequisite: 
Permission of instructor. 
A. Creativity in sciences and humanities. 
B. Science and social change. 
C. Technology. 
Metallurgy 
Monroe S. Wechsler, Chairman of Department 
Professors: Carlson, Chen, Chiotti, Gschneidner, 
Henkin, Larsen, Peterson, Scott, Smith, Spedding 
(Emeritus), Verhoeven, Wilhelm (Emeritus). 
Associate Professors: Kayser, Patterson, Trivedi. 
Undergraduate Study 
A student interested in the area of metallurgy can 
pursue studies leading to the degree Bachelor of 
Science in either the College of Engineering or the 
College of Sciences and Humanities. For an under-
graduate curriculum in metallurgical engineering, see 
College of Engineering, Curricula. 
To best prepare the student to meet the challenges of 
this broad field, the curriculum in metallurgical 
engineering is based on a core of courses in chemistry, 
physics, mathematics, and metallurgical engineering 
principles. A wide choice of electives makes it possible 
for students, in consultation with their adviser, to de-
velop a program which best fits their particular in-
terests and aptitudes. Elective programs should com-
plement the core curriculum, avoiding undue 
specialization or aimless diversification. 
For an undergraduate curriculum in sciences and 
humanities, with a major in metallurgy, see Sciences 
and Humanities, Curriculum. Students in this cur-
riculum usually will select the following basic courses: 
201, 203, 205, 230, 300, 301, 302, 303, 305, 306, 307, 
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360, 361, 401 , 402, 412 and three additional credits in 
courses numbered 400 or above. As supporting work, 
undergraduate majors find the following courses de-
sirable: Math 120, 121, 122, 223 (or 130, 131, 132, 213, 
233), 213 plus one additional course in mathematics, 
statistics, or computer science; Phys 221, 222, 223; 
Chem 147, 147L, 148, 148L, 321 ; EM 301, 302. These 
lists of courses are not regarded as fixed requirements 
or as complete outlines of work necessary for the ma-
jor. Students will plan their complete programs with 
the help of their advisers. 
The department offers a cooperative education pro-
gram, usually requiring five years, that combines 
classroom learning at the University with a minimum 
of four quarters of work experience with an industrial 
company. The first industrial part of the program 
follows the sophomore year. See College of Engineer-
ing Cooperative Programs. 
The metallurgist or metallurgical engineer finds op-
portunities in many industries such as the metal-
producing, refining, and processing industries or those 
which utilize metals, such as the automotive, 
aerospace, utilities, electronic, oil refining, and farm 
implement industries. He may choose to work in the 
areas of production, sales, or research. Students in-
terested in teaching or research in metallurgy or 
metallurgical engineering should seriously consider 
graduate study. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
metallurgy. Within the major the student may 
specialize in the areas of physical, chemical, and 
mechanical metallurgy. Research facilities of the de-
partment are closely associated with those of the 
metallurgy division of Ames Laboratory of the Energy 
Research and Development Administration, and the 
Engineering Research Institute, which provide support 
for graduate student research assistantships. The affilia-
tion with Ames Laboratory has stimulated particular 
emphasis within the above areas of specialization in 
the metallurgy of the rare earths and nuclear reactor 
materials. Minor work is available to students taking 
major work in other departments. 
Prerequisite to graduate study in metallurgy is com-
. pletion of an undergraduate curriculum in metallurgy 
or metallurgical engineering or in a closely allied field, 
such as materials engineering or science, physics, 
chemistry, ceramic engineering, chemical engineering, 
mechanical engineering, and nuclear engineering. 
Graduate students majoring in metallurgy will usually 
choose supporting course work in these or allied fields. 
No foreign language is required for the degree Master 
of Science. Before admission to candidacy for the 
degree Doctor of Philosophy, the student is required to 
demonstrate his proficiency in French, German, or 
Russian by attaining a score of 525 in the Educational 
Testing Service examination or obtaining a grade of B 
or better in FL 101 and 102 (French); or 121 and 122 
(Russian); or 131 and 132 (German). After satisfying 
either of the above requirements, the student must 
translate one journal article per quarter for three con-
secutive quarters; the articles and translations are ap-
proved by the major professor. 
Because nuclear energy technology is an important 
application of materials, there is a cooperative arrange-
ment with the Department of Chemical Engineering 
and Nuclear Engineering. Metallurgy students interest-
ed in nuclear energy technology are encouraged to con-
sider the following nuclear engineering courses: Nuc E 
461, 462, 463, and 465. 
The Metallurgy Department participates in the in-
terdepartmental minor program of Energy Systems 
Engineering. (See Index.) 
Courses open to graduate students for minor credit 
only: 301, 302, 303, 305, 306, 307, 360, 361, 401, 402, 
410, 412. 
C.ourses Primarily for Undergraduate Students 
100. Technical Lecture. (1-0) Cr. R; W. Introduction to the metallurgical 
profession. Career opportunities and requirements. 
200. Introduction to Metals Used in Art and Technology. (3-0) Cr. 3. 
F.W.S. A concept oriented, basic course on metals intended for students of 
all disciplines. Development of an appreciation and understanding of the 
basic properties of metals. Emphasis on the common applications of metals 
and their use in art, technology, and medicine. No science or mathematics 
background is required. 
200L. Introduction to Metals Used in Art and Technology • 
Laboratory. (0-6) Cr. 2. F.W.S. A laboratory course to teach the scientific 
aspects of metals through the interdependence of art, technology, and 
science. Techniques of metal casting, forming, and joining. Microscopic ex-
amination and property measurements are conducted to illustrate the 
response of metals to these processes. No prior background in metallurgy is 
required but credit or classification in 200 is recommended. 
201. Extractive Metallurgy. (3-0) Cr. 3. W. Prerequisite: Cliem 142 or 
148. Occurrence and preparation of metals. Stoichiometry and material 
belances. Introduction to equilibria and thermodynamics. 
203. Metal Processing. (3-0} Cr. 3. S. Prerequisite: 230 or 231. Methods 
and principles of consolidation and primary working of metals, including 
melting, casting, joining, and powder metallurgy. 
205. Metallurgy Laboratory. (1-6) Cr. 3. S. Prerequisite: Phys 223. In-
troduction to experimental metallurgy. Laboratory techniques, recording 
and analyzing data, principles of operation of laboratory equipment and in-
struments and their use, laboratory safety, and report writing. 
230. Principles of Materials Scienve. (4-0) Cr. 4. F.S. Prerequisite: 
Chem 142 or 148. Crystal structure, imperfections, and bonding in solids. 
The relation of structure to properties. Chemical equilibrium. Mechanisms 
of transformation and deformation. 
231. Metallurgy for Engineers. (3-0) Cr. 3. F.W.S. Prerequisite: Chem 
141 or 147, Math 122 or 132. Introduction to atomic bonding, structure of 
crystals and polycrystalline aggregates, deformation of solids, phase 
equilibria, and transformations. Applications to the engineering properties 
of metals. For students not majoring in metallurgy. 
298, 398, 498. Cooperative Education. Required of all cooperative stu-
dents. Prerequisite: Permission of department chairman. 298: Work periods 
for students with sophomore standing in a regularly established program. 
398: Work periods for juniors. 498: Work periods for seniors. Students 
must register for these courses prior to commencing each work period. 
300. Metallurgy Seminar. (1-0) Cr. 1. F.W.S. Topics of current interest 
in metallurgy. 
301, 302, 303. Physical Metallurgy. (4-0) Cr. 4 each. Yr. Prerequisite: 
230 or 231 . 301: Stereography, X-ray diffraction, basic dislocation theory. 
deformation of metals. 302: Grain boundaries, grain growth, vacancies, dif· 
fusion, nucleation, solidification, recovery, and recrystallization. 303: Solid 
solutions, precipitation hardening, twinning and martensite reactions, 
transformation kinetics, strengthening processes. 
305, 306, 307. Physical Metallurgy Laboratory. (0-6) Cr. 2 each. Yr. To 
be taken concurrently with sequence 301, 302, 303. Experiments in X-ray 
diffraction, measurement of physical properties, pyrometry, heat treatment, 
metallography, mechanical testing. 
331. Mechanical Behavior of Materials. (M E 331) See Mechanical 
Engineering. 
337. Manufacturing~ (ME 337) See Mechanical Engineering. 
380. Metallurgical Thennochemistry. (3-0) Cr. 3. W. Prerequisite: 
Chem 321. Concepts of fugacity, activity, activity coefficient, and the 
equilibrium constant. Thermodynamic description of solutions and unary 
and binary phase boundaries. Reaction kinetics, the electrochemistry of 
solid and liquid electrolytes and an introduction to corrosion theory. 
381. Chemical Metallurgy. (3-0) Cr. 3 . S. Prerequisite: Math 213, Phys 
222, Chem 142 or 148. Material and heat balance calculations, applications 
of heat transfer and fluid flow principles in the unit processes, and unit 
operations of metallurgical engineering. 
401, 402. Mechanical Behavior of Metals. (3-0) Cr. 3 each. 401 : F. ; 
402: W. Prerequisite: 401: 303, EM 302; 402: 401 . Elasticity and plasticity, 
applications to metallurgical problems and materials testing. Fracture, 
fatigue, and residual stresses. Advanced metal processing technology. 
410. Physical Metallurgy. (4-0) Cr. 4. F. Prerequisite: Chem 142, Math 
213. An introduction to physical metallurgy for advanced students in 
science or engineering who have little or no prior preparation in 
metallurgy. Not open for credit to students majoring in metallurgy. 
412. Nature of Metals. (3-0) Cr. 3. F. Prerequisites: Math 213. Lattice 
vibrations and their relationship to heat, conductivity, elasticity, thermal 
expansion, and other physical properties. Electronic states, cohesion, 
magnetism, and the similarities and differences between metals and other 
solids. Relationship between theoretical models and parameters which con-
trol behavior with illustrative examples. 
433. Metallurgical Engineering Design. (3-0) Cr. 3 . S. Prerequisite: 402. 
The application of physical, chemical, and mechanical metallurgical prin-
ciples to the design of metal parts and processes. 
490. Independent Study. Cr. arr. Prerequisite: Permission of instructor. 
Investigation of individual research problems or special topics. 
H. Honors. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501, 502, 503. Advanced Physical Metallurgy. (3-0) Cr. 3 each. Yr. 
Prerequisite: 501 : 303 and Math 213; 502: 501; 503: 303 or 410. 501 : 
Mathematical analysis of transients and steady state in atomic and thermal 
diffusion with applications. Atomistic interpretation of atomic diffusion 
and point defects in solids. Experimental methods for determining dif-
fusivities and point defects. Quantitative treatment of diffusional-type 
kinetic processes in solids such as parabolic oxidation, annealing of in-
ternally damaged metals, and diffusion controlled phase transformations. 
502: Nucleation theory. Principles of solidification. Analysis of the eutec-
toid transformation. Theory of age hardening, relation to mechanical pro-
perties. Defect theory of recrystallization. 503: Atomic displacements, and 
atomic distributions in solid solution, order-disorder transformations, the 
properties of ordered alloys. Thermodynamics and crystallography of the 
martensite transformation. Twinning. Bainite and massive transformation, 
tempering. 
512. Introductory Metal Theory. (3-0) Cr. 3. Alt. W .. offered 1976. 
Prerequisite: Math 213. Free electron theory and band theory. Brillouin 
zones and Fermi surfaces, electronic conductivity and scattering processes, 
magnetic behavior, electronic and lattice heat capacities, cohesion and lat-
tice constants. 
532. Structure and Properties of Steel. (3-0) Cr. 3. F. Prerequisite: 303 
or 331, or 410. Application of fundamental concepts of phase transforma-
tions, mechanical behavior, and heat flow to the problems of heat treatment 
and selection of steels. 
540. Theory of Dislocations. (3-0} Cr. 3 . Alt. F., offered 1976. Pre-
requisites: 303 or 331 or 410, 401 , Math 213. Theory of dislocations based 
on linear elasticity. Self and interaction energies of dislocations. The con-
cept of forces on dislocations and their calculations, line tension, image, 
chemical, and Peierls forces. 
541. Applications of Dislocation Theory. (3-0) Cr. 3. Alt. W., offered 
1977. Prerequisite: 540. Dislocations treated from the geometric viewpoint. 
Partial dislocations, stacking faults, and pile-ups; dislocation generation, 
multiplication, point-defect production, dislocation networks and bound-
aries. Concepts applied to strengthening mechanisms and deformation. 
550. Chemical and Physical Metallurgy of Rare F..arth Metals. (3-0) 
Cr. 3, Alt. F., offered 1976. Prerequisite: Chem 321 or 326, Met 303 or 410, 
or Phys 325. Electronic configuration, valence states, minerals, ores, 
beneficiation, extraction, separation, metal preparation and purification, 
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crystal structure, transformation, melting and boiling points, chemicaf 
behavior, inorganic compounds, alloy chemistry, nature of the chemical 
bond, mechanical and elastic properties, magnetic properties, resistivity, 
and superconductivity. 
551. Radiation Effects on Materials I: Radiation Physics Aspects. 
(Nuc E 551) (3-0) Cr. 3. F. Prerequisite: Permission of instructor. Charac-
teristics of radiation environments; flux, flux spectrum, and fluence. Scat-
tering and absorption cross sections of material for neutral and charged 
particles. Determination of neutron flux and spectrum by radioactivation 
techniques. Analysis of production of defects and defect clusters by 
neutrons, charged particles, and gamma rays. 
552. Radiation Effects on Materials II: Fundamental Radiation 
Damage. (Nuc E 552) (3-0) Cr. 3. W. Prerequisite: 551. Defects in metals. 
Experimental observations of radiation damage in pure metals; physical 
property changes; electron and field-ion microscopy. Comparison between 
theory and experiment. Effect of impurities. Radiation effects on diffusion 
and diffusion-controlled metallurgical reactions Void and bubble forma-
tion. 
553. Radiation Effects on Materials III: Application to Nuclear 
Systems. (Nuc E 553) (3-0) Cr. 3. S. Prerequisite: 552. Radiation hardening 
and embrittlement. Increase in ductile-brittle transition temperature of 
pressure vessel steels; pressure vessel surveillance programs. Cracking and 
distortion of core components. Swelling and embrittlement of fuel clad-
ding. Fuel restructuring and densification. Radiation-induced swelling. 
Radiation effects on materials for controlled thermonuclear fusion reactors. 
555. X-R.ay Diffraction. (3-0) Cr. 3. W. Prerequisite: 301 or 410. 
Kinematical diffraction theory, dispersion-corrected scattering factors, the 
Debye-Waller factor, refraction and extinction. Applications of Debye-
Scherrer and diffractometer methods, and neutron and electron diffraction. 
581. Advanced Extractive Metallurgy. (3-0) Cr. 3. S. Prerequisite: 
Chem 321. Occurrence and production of metals, including the less com-
mon metals. Analysis of the economic, stoichiometric, and thermodynamic 
principles in chemical metallurgy. 
582. Principles of Metallurgical Thermodynamics. (3-0) Cr. 3. F. 
Prerequisite: Chem 321, Math 213. Classical thermodynamics, conse-
quences of the three laws, application and the mathematical basis for the 
description of homogeneous and heterogeneous equilbria and phase rela-
tions in unary and multicomponent systems. 
583. Applications of Metallurgical Thermodynamics. (3-0) Cr. 3. W. 
Prerequisite: 501, Chem 321 . Solubility of gases in metals, oxidation of 
metals and alloys, thermochemistry of steelmaking, atmosphere control 
with gas mixtures, special applications of Clausius-Clapeyron equation, use 
of Richardson and Jeffes charts, thermodynamics of alloys. 
571. Corrosion and Oxidation. (3-0) Cr. 3 . W. Prerequisite: 360 or 
Chem 323. A study of the origin, development, and current applicability of 
theories of corrosion and oxidation of metals. 
581. Magnetism and Metallurgy of Magnetic Materials. (3-0) Cr. 3. 
Alt. S., offered 1977. Prerequisite: Math 213. Physical and metallurgical 
principles of soft and hard magnetic substances including ferrites, thin 
films, and fine particles. Major applications of ferromagnetic materials. 
582. Cast Metals. (3-0) Cr. 3. Alt. W., offered 1976. Prerequisite: 302 or 
337. Dendrite growth and the control of macrostructure in castings, ingots, 
and continuous cast metals. Macrosegregation and microsegregation in 
castings, ingots, and continuous cast metals. Porosity and its control. Riser 
and gating design. Mechanical properties of cast metals. 
590. Special Topics. Cr. arr. Prerequisite: Permission of instructor. 
Topics of current interest in metallurgy. 
A. X-ray Diffraction Laboratory. 
B. Others. 
Courses for Graduate Students, major or minor 
606. Nuclear Reactor Fuels. (Cer E 606, Nuc E 606) (3-0) Cr. 3. F. Pre-
requisite: Any one of the following: 562 , Nuc E 503, Cer E 405, and 
permission of instructor. Physical, nuclear, thermal, and mechanical pro-
perties of metallic, ceramic (particularly oxide and carbide), and liquid 
fuels for reactor systems. Fuel-strutural material compatibility, dimensional 
and volume instabilities, fuel restructuring, redistribution, and transport 
phenomena. Liquid fuel corrosion effects. 
840. Observations of Defects in Crystals (3-0) Cr. 3. Alt. S., offered 
1976. Prerequisite: 541 . Transmission electron microscopy and its applica-
tion to the study of dislocations, precipitates, clusters of point defects, 
stacking faults, and magnetic and antiphase domain boundaries. Electron 
diffraction and Moire patterns. Field-ion microscopy. 
682. Advanced Topics in Metallurgical Thermodynamics. Cr. 2 or 3 
each time taken. Offered on request. Prerequisite: 562. Thermodynamics of 
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irreversible processes. Research on the application of thermodynamics to 
physical metallurgy . Statistical thermodynamics and its application to 
metallurgical processes. 
690. Advanced Topics. Cr arr. Prerequisite: Pennission of instructor. 
Advanced and highly specialized topics. 
A. X-ray Scattering from Crystals. 
B. Alloy Theory. 
C. Seminar. 
D. Others. 
699. Research. 
Meteorology 
For description of courses, see Earth Science. 
Military Science 
Col. Harold S. Whitlock, Head of Department 
Assistant Professors: Glass, Hart, Morrissette, Scog-
gins. 
The Army military education program is designed to 
qualify men and women for commissioning as second 
lieutenants and for a professional or reserve officer 
career. Students with four years of academic work re-
maining, two years of which must be undergraduate 
work, are encouraged to enroll in the four-year pro-
gram. Continuation in the last two years of the four-
year program is by application and is competitive. Stu-
dents with sophomore or higher academic status and 
with two or more years of academic work remaining 
may apply for the two-year program. These successful 
applicants will attend a six-week summer session at a 
military installation which qualifies them to enter the 
advanced program. Upon completion of the third or 
fourth year of Military Science, all students attend an 
advanced six-week summer session at an active 
military installation. Students who complete the two or 
four-year program and who have been awarded a bac-
calaureate or higher degree are commissioned as 
second lieutenants. Army scholarship students and stu-
dents designated as Distinguished Military Graduates 
may apply for and, if selected, receive a Regular Army 
commission; all others receive commissions in the 
Army Reserve. 
Army scholarships from one to four years are avail-
able as described in the "Financial Aids" portion of this 
catalog. Further information may be obtained by con-
tacting the Department of Military Science, Room 132 
Armory. Qualified students desiring to become Army 
aviators may enter the flight program during their 
fourth year of military science and earn the FAA 
private pilot's certificate. Third- and fourth-year stu-
dents and all two-year program students receive a 
monthly subsistence allowance. All students are 
furnished uniforms and military science textbooks dur-
ing the school year, and all expenses and uniforms, 
plus pay during the six-week summer sessions. 
Undergraduate Study 
Army officer education students may pursue any cur-
riculum leading to a baccalaureate or higher degree. 
Four-year program cadets must complete 8 credits of 
100- and 200-level military science courses during the 
first two years. Two- and four-year program cadets 
must complete 18 credits of 300- and 40~level military 
science courses plus six hours of American History and 
six hours from the department's approved list prior to 
being commissioned. These six hours must be outside 
the student's major field of study, but may be electives 
in the student's major field. 
Students must take the leadership training course in 
conjunction with the Military Science Course. Military 
science courses are designed primarily for students 
seeking a commission in the United States Army; 
however, any student may enroll in a particular course, 
subject to the approval of the professor of military 
science and the availability of classroom space. 
Also see Officer Education, this catalog. 
Courses Primarily for Undergraduate 
Students 
101. Military Science I - Introduction to Military Science. (1-0) Cr. 1. 
F. Organization and mission of the Army and Rare; survey of the military 
profession. 
102. Military Science I - Evolution of Weapons and Warfare. (1-0) Cr. 
1. W. Evolution of means to wage war as affected by technological develop-
ments and changing concepts, with emphasis on modem weapons systems, 
including use and maintenance of individual weapons. 
103. Military Science I - The United States Defense Establishment. 
(1-0) Cr. 1. S. Role and organization of the national defense establishment 
as an instrument of policy in providing for the national security. Interrela-
tionships of the Department of Defense, State Department, Joint Chiefs of 
Staff and the services under the Department of Defense. History, mission, 
and organization of the services. 
201. Military Science II - Introduction to the Theory and Dynamics 
of Tactical Operations. (2-0) Cr. 2. F. Prerequisite: 103 or approval of pro-
fessor of military science. Organization, composition and missions of basic 
operational elements in limited, conventional, and general war (nuclear 
and nonnuclear). Principles of offensive and defensive combat stressing 
firepower, movement, communications, and troop leading procedures. 
202. Military Science II - The Modem Army. (1-0) Cr. 1. W. Pre-
requisite: 201 or approval of the professor of military science. Military 
courtesy, Army customs, posts, assignments, and current problems con-
cerning the military. 
203. Military Science II - Land Navigation. (2-0) Cr. 2. S. Prerequisite: 
202 or approval of professor of military science. Characteristics and 
features of the earth's land mass and application of methods of conducting 
navigation on land by use of topographical maps, compass, and aerial 
photographs. 
301. Military Science ill - Principles of Leadership. (3-0) Cr. 3. F. 
Prerequisite: 203 or completion of a six-week summer camp for two-year 
students; approval of the professor of military science. Psychology of 
leadership, including the responsibilities and qualities of a leader; human 
behavior; objectives, functions, and techniques. Individual and group solu-
tions of leadership problems common to Army units, roles and functions of 
the branches of the Army. 
302. Military Science ill - Military Communicative Arts. (3-0) Cr. 3. 
W. Prerequisite: 301. Development of effective military writing techniques, 
basic educational psychology, oral presentation techniques, use of training 
aids, lesson planning, presentation of subjects to incorporate all phases of 
effective instruction. 
303. Military Science ill - Advanced Theory and Dynamics of Tac-
tical Operations. (3-0) Cr. 3. S. Prerequisite: 302. Offensive and defensive 
operations; characteristics and requirements for effective, secure com-
munications; internal defense development. 
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304. CWTent Military Problems. (1-0) Cr. 1. S. A review of current 
problems including human relations, drugs, discipline, volunteer service 
and retention, national military involvement and their effect on the U.S. 
Army. 
310. Advanced ROTC Summer Camp - Field. Cr. R SS. Prerequisite: 
303. Application of all previous classroom instruction including principles 
and techniques of leadership, tactics, and weapons systems. 
401. Military Science IV - International Relations, Logistics and 
Maintenance. (3-0) Cr. 3. F. Prerequisite: 303. Position of the United States 
in the contemporary world scene relative to impact on leadership and 
management problems of the military service. Army logistics, supply, 
evacuation, movement of troops and maintenance. 
402. Military Science IV - The Military Team. (3-0) Cr. 3. W. Pre-
requisite: 401. Role of the anny officer in unit administration; Department 
of the Army regulations; administrative policies. Organization and opera-
tional concepts of the military staff. Study of combat operations and the 
various military teams, with emphasis on planning and coordination 
necessary between team elements. 
403. Military Science IV - Military Law and Customs of the Service. 
(3-0) Cr. 3. S. Prerequisite: 402. The uniform code of military justice; ad-
ministrative and judicial techniques; history and traditions of the United 
States Army; instruction in the officers' code and customs of the service. 
Molecular, Cellular, and 
Developmental Biology 
Advisory Committee: Darryll Dutka, Chairman; 
Franklin A. Ahrens, George G. Brown, H. T. Homer, P. 
A. Pattee, Richard M. Robson, Malcolm A. Rougvie, J. 
K. Stadler, W. G. Van Meter, Carol Warner, Ruth 
Wildman. 
Undergraduate Study 
A special program in molecular, cellular, and de-
velopmental biology is not offered for the bac-
calaureate. Undergraduates wishing to prepare for 
graduate study in molecular, cellular, and developmen-
tal biology should elect laboratory courses in bac-
teriology, botany, and zoology; an introductory course 
in genetics; mathematics through calculus; chemistry 
through organic; and one year of physics. MCDB 428 is 
recommended to qualified undergraduates desiring an 
introduction to this area. 
Graduate Study 
Work is offered for the degrees Master of Science and 
Doctor of Philosophy with major in molecular, cellular, 
and developmental biology under an interdepartmental 
cooperative arrangement. Minor work is offered to stu-
dents taking major work in other departments. 
Facilities and qualified staff exist in these depart-
ments for fundamental research in viral, procaryotic, 
and eucaryotic systems, and from the level of 
molecular biology and genetics to the cellular and or-
ganismal levels. 
A student majoring in molecular, cellular, and de-
velopmental biology will choose a major professor from 
the graduate faculty. They will develop a program of 
study with the guidance of a committee nominated by 
the advisory committee and appointed by the dean of 
the Graduate College. Language requirements will be 
determined by the student's program of study commit-
tee. 
Because of the interdisciplinary nature of molecular, 
cellular, and developmental biology, many different 
courses may be applicable to the student's program of 
study. 
A student is referred to the various physical, 
chemical, and biological listings in several departments 
and the following partial listing of courses that relate 
directly to molecular, cellular, and developmental 
biology. 
An Sci 670; Bact 408, 501, 508, 575, 601, 602, 603; 
B&B 404, 405, 406 (or 501, 502, 503), 461, 511, 521, 
561, 562, 574, 575, 601, 610, 615; Bot 512, 513, 514, 
629, 679 and 680; Food Tech 547; Gen. 605, 615, 620; 
VAPP 367, 368, 511, 530, 531, 610, 611, 631, 667, 668; 
VMPRM 626, 629; Zool 529, 538, 650. In addition, 
various departments offer a special topics course iisted 
as 590. 
Open for graduate minor credit: MCDB 428. 
Courses Primarily for Undergraduate Students 
428. Cell Biology. (Biol 428; Bot 428; Zool 428) (3-0 or 3-6) Cr. 3 or 5. 
W. Prerequisite: Fifteen credits in the biological sciences; organic 
chemistry. Permission of instructor for enrollment in laboratory. Viles. 
Biological organization and function at the cellular level. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
526, 527, 528. Molecular, Cellular, and Developmental Biology. (B & 
B 526, 527, 528; Bot 526, 527, 528; Gen 526, 527, 528; Zool 526, 527, 528). 
Cr. 3 each. 526:F; 527:W; 528:S. Prerequisite: 526: 15 credits in biological 
sciences; organic chemistry. 527: 526; 528: 527. An integrated overview of 
molecular, cellular, and developmental features of prokaryotic and 
eukaryotic cells, including the nuclear apparatus, cell surfaces, and in-
ternal organelles; growth, the cell cycle, differentiation and development, 
motile systems, immunology, oncogenesis, and aging. Designed primarily 
to provide some common interdisciplinary background material for 
graduate students whose interests are in the MQJB area, but whose re-
search specialty is either undetermined or in early stages of study. 
590. Special Topics. Cr. var. Prerequisite: Permission of instructor. 
Courses for Graduate Students, major or minor 
698. Seminar in Molecular, Cellular, and Developmental Biology. 
(Bact 698, B&B 698, Bot 698E, Gen 698, Zool 698) (1-0) Cr. 1. F.W.S. Pre-
requisite: Permission of instructor. 
699. Research. 
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Music 
Arthur G. Swift, Head of Department 
Professors: Burkhalter, Edgar (Emeritus), Niemack 
(Emeritus), White. 
Associate Professors: Barnum, Bleyle, Exner, Koupal, 
Reynolds, von Grabow. 
Assistant Professors: Christensen, David, Folts, 
Harnish, McLean, Messenger, Molison, Snyder, Woods. 
Instructors: Arenson, Rogers, Roznoy, Schilling, 
Thiem, Van Camp. 
Undergraduate Study 
The Iowa State University Department of Music 
maintains a philosophy of education which draws its 
goals from the larger purposes of liberal arts education. 
As a humanistic discipline, music is an integral part of 
the college program which attempts to offer the student 
a broad background in all areas of human experience. 
The program of the music department is twofold: 
(1) To provide opportunities for any student to de-
velop an understanding and appreciation of music as 
part of a liberal education. Courses in music literature, 
theory, and areas of performance are available to the 
general student. 
(2) To provide a four-year course of professional 
studies to students who wish to prepare for careers in 
teaching, performance, composition, and graduate 
studies in music or related areas. 
Bachelor of Arts - Music Major 
For the undergraduate curriculum in sciences and 
humanities, major in music, leading to the degree 
Bachelor of Arts, see Sciences and Humanities, Cur-
riculum. 
Qmdidates for the degree Bachelor of Arts with a 
music major will normally complete 70 hours of credit 
in the following courses: Required: 119, 120, 219, 230, 
231, 232, 319, 330, 331, 332, 361, 383, 384, 385, 480. 
Electives: 290, 301, 324, 325, 326, 349, 360, 367, 368, 
369, 419, 422, 423, 430, 435, 440, 443, 471 , 472, 473, 
474, 475, 476, 477, 481, 482, 490, participation in 
music ensembles. 
Bachelor of Arts students whose chief professional 
interest lies in research are encouraged to minor in 
foreign languages, history, literature, or philosophy. 
Bachelor of Music 
For the undergraduate curriculum in music, leading 
to the degree Bachelor of Music, see Sciences and 
Humanities, Curriculum. 
c.andidates for the Bachelor of Music will complete 
the following requirements: 
1. General Education .................. 71-75 credits 
2. Library ................................ .. 1 credit 
3. Music Core ........................ 71-73 credits 
4. Music Major (Students must select one of the 
following areas of concentration: history and 
literature, music education, organ, piano, string in-
struments, theory-composition, voice, and wind or 
percussion instrument) .............. 49-57 credits 
General Requirements 
Music majors are required to pass the department 
piano proficiency examination, and a terminal ear-
training proficiency examination. 
All music majors enrolled for applied music courses 
will attend a one-hour seminar each week in their 
areas; applied grades will reflect attendance and 
participation in these seminars. All music majors will 
attend departmental recitals each quarter. 
Proficiency in music repertoire and technique will be 
determined by departmental examination as follows: 
Acceptance Examination. To be accepted as a music 
major, the student must demonstrate an appropriate 
level of performance as well as potential in at least one 
performing medium. In addition, a student must 
satisfactorily complete a standardized music achieve-
ment examination which will be administered to all 
applicants. The acceptance examination will be given 
by members of the departmental faculty during sum-
mer orientation, the week preceding the opening of 
classes for fall quarter, during the annual Talent 
Evaluation Day, or by appointment. Students should 
request this examination in the Department of Music 
office before deciding on the music major. · 
Continuation Examination. To be approved for con-
tinuation as music majors on the junior level and 
beyond, students must pass a continuation examination 
in repertoire and technique (normally at the end of the 
sixth quarter). This examination will establish accept-
able solo ability in at least one instrument or voice, in-
cluding understanding of performance technique. At 
the time of this examination the student should have 
completed the department piano proficiency examina-
tion and the terminal ear-training examination. The 
student's academic standing will be reviewed at this 
time and the above factors will be weighed in advising 
the student on occupational goals. 
Graduation Proficiency. To be recommended for 
graduation, a music student should demonstrate to the 
music faculty mature acquaintance with performance 
styles, technique, and repertoire. All music majors will 
participate in departmental recitals to the satisfaction 
of the department and will present a graduation recital. 
Graduate Study 
Courses open for graduate minor credit are: 349, 467, 
468,469,472,481,482, 590A-F. 
Courses Primarily for Undergraduate Students 
19. Applied Music: Preparatory. (1/2-0) Cr. 0. F.W.S.SSI. Prerequisite: 
Audition and permission of instructor and department head. Applied 
music for nonuniversity students. Available on a limited basis, depending 
upon teaching loads of faculty. See 119 for letter designations for various 
instruments. 
100. Fundamentals of Music. (1-2) Cr. 2. F.W.S.SSL Prerequisite: 
Elementary performing ability on an instrument or in voice. Notation, 
recognition and execution of scales, intervals, triads, and rhythm; key 
signatures; time signatures; transposition. 
102. Introduction to Music Literature. (3-0) Cr. 3. F.W.S.SSI. Designed 
to expand the music listening experiences of the general student through 
greater awareness of differences in techniques of listening, performance 
media, and materials of the art. Introduction to the components of music 
and form via listening. Student need not be able to perform or read music. 
105. Music Literature - Instrumental. (3-0) Cr. 3. W. Alt. SS!, offered 
1977. Prerequisite: Permission of instructor. Continuation of the music 
listening experiences of the general student through directed listening and 
discussion-analysis of compositions for large and small instrumental 
ensembles. Emphasis on stylistic differences among composers and 
musical periods. 
106. Music Literature - Vocal. (2-0) Cr. 2. S. Alt. SSI, offered 1976. 
Prerequisite: Permission of instructor. Continuation of the music listening 
experiences of the general student through directed listening and dis-
cussion-analysis of compositions for solo voice, large and small choral 
ensembles, and mixed media. Emphasis on stylistic differences among 
composers and musical periods. 
107. University Concerts. (1-0) Cr. 1. May be repeated for credit or 
audit. F.W.S. Prerequisite: 102 or equivalent concert attendance ex-
perience. Directed listening through study and aural analysis of selected 
compositions to be performed in the community during the current concert 
season. Discussion of stylistic differences in various compositions and 
media of performance. Enrollment open to students and community adults. 
Ability to read or perform music not necessary. 
*111. Symphony Band. (0-3) Cr. 1 each time taken. F.W.S. Prerequisite: 
Open to all students who qualify by audition. Emphasis on significant ex-
tended compositions for wind and percussion instruments. Performances 
include three formal concerts on campus, and the annual tour. 
*112. Concert Band. (0-2) Cr. 1 each time taken. F.W.S. Prerequisite: 
Open to all students who have performed on a wind or percussion instru-
ment in high school band or orchestra. Repertoire includes the broad spec-
trum of band music. A concert is presented each quarter. 
*113. Jazz Ensemble. (0-1) Cr. 1 each time taken. F.W.S. Prerequisite: 
Audition and permission of instructor. Designed to explore various styles 
and trends in contemporary jazz. 
*114. Marching Band. (0-3) Cr. 1 each time taken. F. Prerequisite: 
Permission of instructor; open to instrumentalists who have performed on 
a wind or percussion instrument in high school band or orchestra. Presen-
tation of pregrune and halftime shows at each home and one away football 
game. Previous marching band experience not required. 
118, 218, 318, 418. Applied Music: Non-Majors. (1/2-0 or 1-0) Cr. 1 or 
2 each time taken. F.W.S.SSI. Prerequisite: Audition and permission of in-
structor. Applied music for the general student. Will not satisfy applied 
music requirements for music majors. See Music 119 for letter designation 
for various instruments. 
119, 219, 319, 419. Applied Music: Majors. (1 /2-2 or 1-2) Cr. 1 to 3 
each time taken. F.W.S.SSI. Prerequisite: Audition and permission of in-
structor; restricted to music majors. Minimum weekly practice of 5 hours 
per credit is expected. Weekly seminar required. 
A. Voice. 
B. Piano. 
C. Organ. 
D. Strings. 
E. Carillon. 
F. Woodwinds. 
G. Brass. 
I. Percussion. 
120. Introduction to Music Listening. (2-3) Cr. 3 . S. Prerequisite: 
Departmental major status and permission of instructor. Expansion of 
music listening activities of the music major through emphasis on 
materials of music, texture, form, style, and literature of major performance 
media. Introduction to score reading, terminology, and analysis. 
127, 128, 129. Class Study in Piano I. (0-2) Cr. 1 each. Yr. Prerequisite: 
Departmental major status; must be taken in sequence. Scales (all major 
and harmonic minor) , arpeggios, dominant 7ths and diminished 7ths (3 
keys), cadences, harmonized scales, harmonization, sight reading, 
transposition. 
*131. Cardinal Keynote Singers. (0-2) Cr. 1 each time taken. F.W.S. 
Prerequisite: Open by audition to all students who are enrolled in another 
choral ensemble. Small mixed chorus featuring various forms of popular 
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music. Performances on and off campus. 
133. Basic Voice Techniques. (0-2) Cr. 1. F.W.S. Prerequisite: 
Permission of instructor. Class study in voice. Techniques of vocal produc-
tion: respiration, phonation, resonation, articulation, and performance. 
*141. University Chorus. (0-3) Cr. 1 each time taken. F.W.S. Pre-
requisite: Open to all students by audition. Campus concerts. Rehearsals 
three times a week in addition to Festival Chorus. 
*146. Summer Band. (0-2) Cr. 1 each time taken. SSL Prerequisite: 
Open to all students who have performed on a wind or percussion instru-
ment in band or orchestra. One concert presented in SSL 
*151. Oratorio Chorus. (0-4) Cr. 1 each time taken. F.W.S. Prerequisite: 
Open to all students by audition. Concerts with !SU Symphony Orchestra 
and performances in conjunction with International Orchestra Festival. 
Rehearsals three times weekly. 
*156. Summer Chorus. (0-2) Cr. 1 each time taken. SS!. Open to stu-
dents, staff, and community. 
*161. Iowa State Singers. (0-5) Cr. 1 each time taken. F.W.S. Pre-
requisite: Open to all students by audition. Campus Concerts, annual 
spring tour, and performances in conjunction with International Orchestra 
Festival. Rehearsals five ?mes weekly. 
*171. Chamber Singers. (0-3) Cr. 1 each time taken. F.W.S. Prerequisite: 
Open to all students by audition. Several appearances annually by a select 
group capable of advanced study and performing madrigals through 
modern music suitable to small ensemble. 
*181. Symphony Orchestra. (0-2) Cr. 1 each time taken. F.W.S. Pre-
requisite: Open to all students by audition. Concerts presented each 
quarter; annual tour fall quarter. 
*186. Summer Orchestra. (0-2) Cr. 1 each time taken. SS!. Open to stu-
dents, staff, and community. 
218. Applied Music: Non-Majors. (See Music 118.) 
219. Applied Music: Majors. (See Music 119.) 
227, 228, 229. Class Study in Piano II. (0-2) Cr. 1 each. Yr. Pre-
requisite: 129. Must be taken in sequence. Scales (all major, minor, and 
chromatic), arpeggios, dominant 7ths and diminished 7ths (all keys), 
cadences, harmonized scales, accompaniment patterns, harmonization, 
sight reading, and transposition. 
230, 231, 232. Basic Materials of Music. (3-2) Cr. 4 each. Yr. Pre-
requisite: 230: 100 or departmental major status; 231 : 230; 232: 231; 230: 
Brief review of fundamentals. Harmonic and melodic materials of the com-
mon practice period. Application of these materials in sight reading, ear 
training, keyboard, analysis, and writing. 231 : Techniques of harmoniza-
tion, nonharmonic tones, modulation. 232: Chromatic harmony, smaller 
elements of formal structure, analysis, and creative work. 
290. Special Problems. Cr. var. F.W.S.SSI. Prerequisite: Permission of 
instructor. A through F - 12 credits in music, approval of department 
head. 
A. Education. 
B. Theory. 
C. Composition. 
D. History. 
E. Literature. 
F. Applied Music. 
G. Honors. 
301. Opera Studio. (1-3) Cr. 1 to 3 each time taken. F.W.S. Prerequisite: 
Permission of instructor. Interpretation and coaching of selected opera 
scenes and chamber operas, including informal and public presentations. 
318. Applied Music: Non-Majors. (See Music 118.) 
319. Applied Music: Majors. (See Music 119.) 
321. Advanced Ensemble. (3-0) Cr. 1. F.W.S. Prerequisite: Advanced 
proficiency and performing ability. Permission of director and department 
head. Performance in ensembles which demand high proficiency. Open to 
a limited number of undergraduate and graduate students. 
A. Voice. 
B. Piano. 
C. Organ. 
D. Strings. 
E. Musica Antiqua. 
F. Woodwinds. 
G. Brass. 
I. Percussion. 
J. Mixed. 
324. Italian Diction for Singing. (2-0) Cr. 2. Alt. F., offered 1976. Pre-
requisite: Credit or classification in 118A or 119A. The International 
Phonetic Alphabet and its application to correct pronunciation of Italian in 
singing. 
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325. Gennan Diction for Singing. (2-0) Cr. 2. Alt. W., offered 1977. 
Prerequisite: Credit or classification in 118A or 119A. The International 
Phonetic Alphabet and its application to correct pronunciation of German 
in singing. 
326. French Diction for Singing. (2-0) Cr. 2. Alt. S., offered 1977. Pre-
requisite: Credit or classification in 118A or 119A. The International 
Phonetic Alphabet and its application to correct pronunciation of French 
in singing. 
330, 331, 332. Advanced Materials of Music. (3-2) Cr. 4 each. Yr. 
Prerequisite: 330:232; 331:330; 332:331. Analysis of music from a variety of 
periods with emphasis on music of the late nineteenth and twentieth cen-
turies, homophonic and contrapuntal forms, introduction to orchestration. 
Application of techniques and concepts in creative work. 
349. Computer Applications to Music. (C S 349) 
360. Vocal Pedagogy. (3-0) Cr. 3. S. Prerequisite: 319A or vocal profi-
ciency examination. Physical, acoustical , and musical properties of the 
vocal instrument, including a survey of important texts and articles on 
singing and voice production. 
361. Conducting I. (2-0) Cr. 2. F. Prerequisite: 203. Introduction to con-
ducting; beat patterns, use of baton, score reading. 
362. Conducting n. (2-0) Cr. 2. w. Prerequisite: 361. Section A. Choral 
Techniques. Style and interpretation of choral repertoire. Section B. 
Instrumental Techniques. Score readings, repertoire. 
364. Music in Early Childhood Education. (3-1) Cr. 3. W.S. Pre-
requisite: C D 225 or Educ 344. Objectives, teaching approaches, and in-
structional materials appropriate for guiding musical experiences in pre-
school and kindergarten. Contributions of music to child development. 
Observation and participation with children. 
365. Music in Elementary Education. (3-1) Cr. 3. F.W. Prerequisite: CD 
129, Sec Ed 344. Objectives, teaching approaches, and instructional 
materials appropriate for elementary school children. Observation and 
participation with children. 
366. Music in General Education. (3-1) Cr. 3. F. Prerequisite: 306. Ob-
jectives, curriculum, methods, and instructional materials appropriate for 
teaching general music in elementary and secondary schools. Observation 
and participation with children. 
367. Practicum in String Instruments. (2-0) Cr. 2. F. Techniques and 
skills required for teaching of instruments. Examination of materials for 
school use. For the instrumental music specialist. 
368. Practicum in Woodwind Instruments. (2-0) Cr. 2. W. Techniques 
and skills required for teaching of instruments. Examination of materials 
for school use. For the instrumental music specialist. 
369. Practicum in Brass and Percussion. (2-0) Cr. 2. S. Techniques and 
skills required for teaching of instruments. Examination of materials for 
school use. For the instrumental music specialist. 
383, 384, 385. History of Music. (3-0) Cr. 3 each. Yr. Prerequisite: 102 
or 120. Should be taken in sequence. History of the stylistic development 
of music. 383: Middle Ages through Renaissance. 384: Baroque and 
Classical eras. 385: Romantic through Contemporary music. 
418. Applied Music: Non-Majors. (See Music 118.) 
419. Applied Music: Majors. (See Music 119.) 
420. Graduation Recital. Cr. 2. F.W.S.SSI. Prerequisite: 419. A public 
recital of literature which represents the student's accomplishment in his 
or her major applied area or in composition. 
422. Piano Literature, 1500-1820. (2-0) Cr. 2. Alt. F., offered 1975. 
Prerequisite: Permission of instructor. A survey of keyboard literature from 
1500 to 1820. 
423. Piano Literature, 1820-. (2-0) Cr. 2. Alt. W., offered 1976. Pre-
requisite: Permission of instructor. A survey of piano literature from 1820 
to the present. 
430. Art Song - Analysis for Perfonnance. (3-0) Cr. 3. Alt F., offered 
1976. Prerequisite: 232 . Analysis and performance of selected art songs and 
song cycles. Application of analysis and research to performance. Study of 
relation of text to musical setting. 
435. Wind Music - Analysis for Perfonnanoe. (3-0) Cr. 3. Alt. S., of-
fered 1976. Prerequisite: 332. Examination of structural, rhythmic, 
harmonic, and textural aspects of wind music and their significance in 
artistic performance. 
440. High School Music Theory. (3-0) Cr. 3. Alt. W., offered 1977. 
Prerequisite: 232. Organization and pedagogy of music theory courses at 
the high school level. Examination of texts, equipment, and preparation of 
teaching materials. 
443. Score Reading. (3-0) Cr. 3. Alt. W., offered 1976. Prerequisite: 332, 
departmental keyboard proficiency examination. Techniques and skills of 
reading choral, orchestral, and chamber music scores at the piano. 
465. Music and Movement. (2-0) Cr. 2. W. Prerequisite: Classification in 
P E W 260 or 376. Concepts of music in relation to those of movement. 
Contributions of the public school music curriculum to basic movement 
and dance education. 
466. Music Education Through Perfonnance. (3-2) Cr. 3. W. Pre-
requisite: 360, 362A or 362B; 366. Objectives, curriculum, methods, and in-
structional materials appropriate for teaching vocal or instrumental music 
in elementary and secondary schools. Separate laboratories provide prac-
tical experience in vocal music for the instrumentalists and in instrumental 
music for the vocalists. Observation of and participation with performing 
groups of public school age students. 
467. Advanced Practicum in String Instruments. (2-0) Cr. 2. W. Pre-
requisite: 3190 or 367. Advanced techniques and skills required for 
teaching of instruments. Examination of materials for school use. For the 
instrumental specialist. 
468. Advanced Practicum in Woodwind Instruments. (2-0) Cr. 2. S. 
Prerequisite: 319F or 368. Advanced techniques and skills required for 
teaching of instruments. Examination of materials for school use. For the 
instrumental specialist. 
469. Advanced Practicum in Brass and Percussion. (2-0) Cr. 2. F. 
Prerequisite: 319G or 3191 or 369. Advanced techniques and skills required 
for teaching of instruments. Examination of materials for school use. For 
the instrumental specialist. 
471. History of Church Music. (3-0) Cr. 3. Alt. F., offered 1976. Pre-
requisite: Permission of instructor. Survey of the stylistic development of 
sacred music and the relationship of music to various theologies and 
liturgies. 
472. History of American Music. (3-0) Cr. 3. Alt. W., offered 1977. 
Prerequisite: Nine credits from music, American literature, American his-
tory, art history. Serious and popular currents which have influenced 
music development in American music and its relation to transcenden-
talism, mass culture, and other intellectual. social, and cultural trends in 
the history of America. 
473. History of Opera. (3-0) Cr. 3. Alt. F., offered 1975. Prerequisite: 
Permission of instructor. Survey of periodic and national styles in opera. 
474. History of Song. (2-0) Cr. 2. Alt. W., offered 1976. Prerequisite: 
Permission of instructor. Solo song literature and its stylistic development 
from the seventeenth century to the present. 
475. History of Choral Music. (2-0) Cr. 2. Alt. S., offered 1976. Pre-
requisite: Permission of instructor. A survey of music written for vocal 
ensemble in historical context. 
476. History of Organ. (3-0) Cr. 3. Alt. S., offered 1977. Prerequisite: 
Permission of instructor. Historical survey and practical study of the organ 
and its literature. 
477. History of Symphonic Music. (3-0) Cr. 3. Alt. W., offered 1976. 
Prerequisite: Permission of instructor. A survey of music written for the 
large instrumental ensemble from the seventeenth century to the present. 
Score reading and listening. 
481. Seminar in Music History. (3-0) Cr. 3. Alt. S., offered 1976. Pre-
requisite: 385. Detailed study of a topic to be selected by instructor and stu-
dents; for example, the string quartets of Beethoven and Bartok, Wagner's 
Ring, or the music of Monteverdi. 
482. Introduction to Musicology. (3-0) Cr. 3. Alt. F., offered 1975. 
Prerequisite: 383, 384, 385. Goals and achievements of musicology, in-
troduction to bibliography and research in music. 
490. Independent Study. Cr. var. F.W.S.SSI. Prerequisite: Permission of 
instructor; A through F-12 credits in music, approval of department head. 
A. Education. 
B. Theory. 
C. Composition. 
D. History. 
E. Literature. 
F. Applied Music. 
H. Honors. 
*Offered on satisfactory-fail basis only. 
Course Primarily for Graduate Students, major and 
minor, open to qualified undergraduates. 
590. Special Topics. Cr. var. F.W.S.SSI. Prerequisite: Permission of in-
structor, approval of department head. 
A. Education. D. History. 
B. Theory. E. Literature. 
C. Composition. F. Applied Music. 
Naval Science 
c.apt. Joseph C. Smith, Head of Department 
Associate Professor: Lightsey. 
Assistant Professor: Egnotovich, Gress. 
Instructors: Butorac, Peterson, Thomson, Watson. 
The function of the Navy and Marine Corps officer 
education programs is to provide, by a permanent 
system of education in essential naval science and 
other academic subjects at civil educational institu-
tions, a source from which qualified officers may be 
available for the Navy and the Marine Corps and their 
reserve components. 
Students who enter the Navy and Marine Corps of-
ficer education programs may apply for either of two 
programs, the NRarc Scholarship Program (full 
scholarship which includes books, tuition, laboratory 
fees, uniform and $100 per month spending money) or 
the College Program (nonscholarship/limited financial 
assistance). They pursue their studies like other stu-
dents except that they meet certain requirements which 
will prepare them to serve as officers after graduation. 
Information is available from the professor of naval 
science, Iowa State University, concerning application, 
financial assistance, career opportunities, and active 
duty obligation. Also see Officer Education Programs 
in this catalog. 
While in the program, students will participate in 
summer at-sea training cruises with pay and may take 
part in extracurricular activities which may help them 
decide which field of the Navy or Marine Corps they 
wish to enter. These activities include three cruises for 
scholarship and one for nonscholarship students, 
several student societies, and indoctrination trips to a 
naval air station, submarine base, and Marine Corps 
base. In addition, a Navy-subsidized flight instruction 
program enables selected students to earn a private 
pilot's license during their junior or senior year in 
school. 
Undergraduate Study 
Naval science courses are primarily for those stu-
dents in the NROTC program. However, other universi-
ty students may also enroll in naval science courses. 
Students enrolled in the NROTC program must fulfill 
the following requirements: 
1. NS 111, 112, 113, 211, 212, 213, 311, 312, 313, 
411, 412, and 413. Marine option students will sub-
stitute NS 31 lM, 312M, 313M, 411M, 412M, and 
413M for the 300 and 400 series listed above. 
2. History 387 A and 387B, and either Political 
Science 251, 422, or 458. 
3. By the end of the sophomore year, all 
scholarship students (except Marine Corps option) 
must have completed mathematics through differen-
tial and integral calculus, one year of physics, and 
one quarter of computer science. 
NROTC students are not required to major in naval 
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science. Scholarship NROTC students may pursue any 
major leading to a bachelor's or higher degree com-
plementary to the naval profession and approved by 
the head of the department. Nonscholarship students 
may pursue any major leading to a bachelor's degree. 
In addition to completing all naval science courses, 
students majoring in naval science must take the 
following courses: Math 120, 121, 122; statistics, 5 
credits; Com S 201, 202, 301; Phys 111, 112, 113; Chem 
141, 142: Hist 387 A. 387B; Psych 101; geography, 3 
credits; Pol S 458; and one year of a foreign language. 
Naval science majors may substitute courses in com-
puter science, physics, and chemistry with the ap-
proval of the head of the department. 
Marine Corps option students majoring in naval 
science will elect 300- and 400-series marine option 
courses in lieu of 300- and 400-series naval science 
courses. 
For basic undergraduate curriculum requirements, 
see Sciences and Humanities, Curriculum. 
C.Ourses Primarily for Undergraduate Students 
Courses in Naval Science 
111. Principles of Naval Organization. (3-2) Cr. 3. F. Organization, 
responsibilities, and capabilities of a modem navy with emphasis on the 
junior officer's role in the naval service. 
112. Naval Ship Systems. (3-2) Cr. 3. S. Prerequisite: 111. Naval ship 
construction, compartmentation, stability, damage control, thermo-
dynamics, steam and diesel propulsion systems. 
113. Introduction to Naval Ship Systems. (3-2) Cr. 3. W. Prerequisite: 
111 . Auxiliary power systems, ship supporting sub-systems, auxiliary 
machinery, nuclear and gas turbine propulsion systems development. 
211, 212, 213. Seapower and Maritime Affairs Seminar. (1'/z-2) 211, 
212: Cr. 1 each; 213: Cr. 2. Yr. Laboratory required for NROTC students 
only. A seminar oriented towards the general concept of seapower (includ-
ing the merchant marine), the role of various warfare components of the 
Navy in supporting the Navy's mission, the implementation of seapower as 
an instrument of national policy, and a comparative study of U.S. and Sov-
iet naval strategies. 
311, 312, 313. Navigation and Naval Operations. (3-2) Cr. 3 each. Yr. 
311 : Navigation procedures including piloting, dead reckoning, and radar; 
and theory of celestial navigation. 312: Celestial navigation and solution of 
celestial navigation problems, and electronic navigation. 313: Naval opera-
tions, rules of the road, maneuvering board, and operations analysis. 
411. Naval Weapons Systems. (3-2) Cr. 3. F. Weapons systems and the 
systems approach, including basic principles of naval weapons and fire 
control. 
412. Naval Weapons Systems. (3-2) Cr. 3. W. Dynamics of the basic 
components of weapons control systems. Further development of the basic 
principles that underlie modem naval weapons systems. 
413. Principles of Naval Management. (3-2) Cr. 3. S. Prerequisite: 111. 
Fundamentals of military management as applied to the naval service. In-
troduction to structure and principles of naval organization and to their 
concepts within the context of American social and industrial organiz.ation 
and practice. Emphasis on management and leadership functions required 
of junior officers. 
Courses for Marine Option 
311M. Evolution of Warfare I. (3-2) Cr. 3. Alt. F., offered 1975. 
Explores the evolution of land warfare from Alexander the Great to the 
Civil War with the purpose of analyzing the impact that historical prece-
dent has on modem military thought and action. 
312M. Evolution of Warfare Il. (3-2) Cr. 3. Alt. W., offered 1976. Pre-
requisite: 31 lM. Historical development of U.S. and other major powers' 
military strategy, tactics, technology. and organization from the Civil War 
to present. 
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313M. Naval Science Laboratory. (0-2) Cr. R. Alt. S. offered 1976. 
Open only to NROTC Marine-Option students. 
411M. Evolution of United States Amphibious Warfare I. (3-2) Cr. 3. 
Alt. F., offered 1976. United States amphibious doctrine from the founding 
of our country to the present with emphasis on the evolution of equipment 
and techniques. Includes a complete history of amphibious warfare. 
412M. Amphibious Warfare. (3-2) Cr. 3. Alt. W., offered 1977. Pre-
requisite: 411M. Continuation of 411M with emphasis on amphibious 
operations in the Pacific and in the European Campaign of WWII including 
developments in hardware and tactics subsequent to WWII. 
413M. Naval Science Laboratory. (0-2) Cr. R; Alt. S. offered 1977. 
Open only to NROTC Marine-option students. 
Nuclear Engineering 
George Burnet, Jr., Head of Department 
Administered by Department of Chemical Engineering 
and Nuclear Engineering. 
Professors: Danofsky, Murphy, Roberts. 
Associate Professors: Hendrickson, Ma, Rohach, 
Valfells. 
Assistant Professor: Sabri. 
Undergroduate Study 
Nuclear engineering may be defined as the art and 
the science involved in the utilization of nuclear 
transformations for the benefit of mankind. Thus, 
nuclear engineers are concerned with the methods of 
using nuclear energy and with the tools, devices, and 
techniques necessary to make the possible applications 
working realities. In the next few decades, nuclear 
power will furnish an ever increasing fraction of the 
total energy used in the United States. The individual 
with training in nuclear engineering will be in a posi-
tion to participate in the engineering and research as-
sociated with this phenomenal growth. The breeder re-
actor, which represents an enormous energy resource, 
will be under active development during this period. 
Research to develop fusion power systems will also 
become of increased importance. The nuclear engineer-
ing program at Iowa State University enables students 
to prepare to contribute to these important areas, as 
well as to participate in the growth of today's nuclear 
technology. 
Nuclear engineering at Iowa State University is a 
graduate program, hence the degree Bachelor of Science 
is not offered in this field. A course sequence, Nuc E 
461, 462, 463 and 465 is offered to undergraduate stu-
dents in other engineering or science curricula. 
(Chemical engineering students may substitute these 
courses for certain others in their curriculum.) The 
courses will acquaint students with the over-all aspects 
of nuclear power production, the fundamentals of the 
nuclear engineering involved, and how their respective 
disciplines fit into the over-all picture. A survey 
course, Nuc E 47 4, is also available at the under-
graduate level. The department encourages students in 
other curricula at Iowa State, who are interested in 
graduate study in nuclear engineering, to consider tak-
ing certain graduate courses in nuclear engineering that 
are available for undergraduate credit. This will 
enhance their preparation for graduate study and pro-
vide greater flexibility in their graduate programs. 
Gmduate Study 
The department offers work for the degrees Master of 
Science, Master of Engineering, and Doctor of 
Philosophy with a major in nuclear engineering. Minor 
work in nuclear engineering is offered to students tak-
ing major work in other departments. 
Students may prepare for graduate work in nuclear 
engineering by pursuing undergraduate programs in 
engineering or in the physical sciences. It is recom-
mended that students contemplating graduate studies 
in nuclear engineering include courses in modern 
physics, heat transfer, thermodynamics, chemistry, and 
mathematics beyond differential equations as part of 
their undergraduate preparation. 
A foreign language is not required for the Master of 
Science and Master of Engineering degrees. For the 
degree Doctor of Philosophy, the requirement of a 
foreign language is established by the student's ad-
visory committee. 
Because materials are an important aspect of nuclear 
engineering, there is a cooperative arrangement with 
the Department of Metallurgy. Nuclear engineering stu-
dents interested in metallurgical aspects of nuclear 
energy technology are encouraged to consider the 
following metallurgy courses: Met 401, 402, 550, and 
571. 
The department also participates in the in-
terdepartmental programs of Energy Systems Engineer-
ing and Technology and Social Change. (See Index.) 
Open to graduate students for minor credit only: 461, 
462,463,465,474. 
C.ourses Primarily for Undergraduate Students, with 
minor credit for graduate students 
461. Elements of Nuclear Engineering I. (3-2) Cr. 4. F. Prerequisite: 
Phys 223, Math 213. World and U.S. energy situations, role of nuclear 
energy, nuclear reactor components, nuclear structure, radioactivity, bind-
ing energy, nuclear radiation, shielding, basic reactor theory, reactor 
kinetics and control, reactor materials, safety. Laboratory: Basic experi-
ments in radiation measurements, counting statistics, shielding, power 
plant tours, films, problems. 
462. Elements of Nuclear Engineering II. (3-2) Cr. 4. W. Prerequisite: 
Phys 223, Math 213, (Nuc E 461 desirable). Energy generation and removal , 
fuels, shielding and containment, mechanical and structural components, 
reactor systems, power costs, waste disposal and reprocessing. Laboratory: 
Fluid flow, inspection, quality assurance, reactor lab, activation analysis, 
slowing down distance, power plant simulations. 
463. Elements of Nuclear Power Systems. (2-4) Cr. 4. S. Prerequisite: 
461 , 462. Introduction to the design aspects of nuclear power systems 
based on the foundation provided by 461 and 462 . Stress is placed on each 
student's major field and its relationship to the whole system. 
465. Applications of Nuclear Engineering. (3-0) Cr. 3. S. Prerequisite: 
462. Applications of nuclear engineering other than those oriented to large-
scale power production, such as isotope power sources, radiation gaging, 
biomedical, agricultural, and chemical industry uses of radiation. 
474. Introduction to Nuclear Engineering. (3-0) Cr. 3. F. W. S. Pre-
requisite: ME 321 , Math 321 . Basis and problems of nuclear power de-
velopment; considerations in nuclear reactor design; radiation hazards and 
shielding; use of radioisotopes in industry. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501, 502. Nuclear Engineering Systems. (3-0) Cr. 3 each. F. W. Pre-
requisite: 501: Permission of instructor; 502: 501 . Technical problems of 
nuclear power utilization, power cycles, heat transfer, thermodynamic and 
fluid dynamic aspects of reactor systems. Safety. Shielding. Plant dynamics 
and control. 
503. Nuclear Reactor Materials and Processes. (3-0) Cr. 3. S. Pre-
requisite: Permission of instructor. Nuclear properties of solid and fluid re-
actor materials. Thermal and structural problems in reactors. Radiation ef-
fects. Current material problems in nuclear fuels. Nuclear fuel cycle. 
504. Nuclear Reactor Design. (1-4) Cr. 3. S. Prerequisite: 502, 537. 
Preliminary design of nuclear power reactors; integration of energy re-
moval, control, and fuel cycle cost considerations. 
507. Nuclear Safety. (3-0) Cr. 3. W. Prerequisite: Permission of instruc-
tor. Sources and nature of radiation. Somatic and genetic effects. Safety 
analyses, assessment of magnitudes and consequences of nuclear incidents. 
Reactor siting, containment, engineered safeguards, AEC regulations. 
510. Nuclear Radiation Measurements. (1-4) Cr. 3. W. Prerequisite: 
535. Principles of nuclear radiation detection and measurement. Data re-
duction and analysis; counting statistics. Analysis of detection system 
performance. Applications to engineering problems. 
511. Processing of Nuclear Fuels and Wastes. (3-0) Cr. 3. S. Pre-
requisite: 503 and permission of instructor. Preparation of reactor fuels. 
Buildup of isotopes and fission products in the fuel. Waste disposal . 
Isotope separation. 
517, 518, 519. Analytical Methods in Nuclear Engineering. 517: {2-0); 
518: {2-0); 519: (1-2) Cr. 2 each. Yr. Prerequisite: 517: Math 322; 518: Math 
322, 501, 536; 519: 502, 537, 518. 517: Method of attack on nuclear 
engineering problems. Appropriate physical laws and application of 
mathematics. Series expansion, averages. Problem formulation in differen-
tial and integral form. 518, 519: Digital computer techniques in nuclear 
engineering problems. Vector and matrix methods. Finite difference 
. methods. Introduction to computer codes used in nuclear engineering. 
524. Nuclear Power Economics. (3-0) Cr. 3. S. Prerequisite: Permission 
of instructor. Economics of a utility power system as related to nuclear 
power plants. Present worth techniques. Levelized costs. Capital costs. 
Nuclear fuel cycle costs. 
534. Nuclear Reactor Stress Analysis. (3-0) Cr. 3. W. or S. Prerequisite: 
Permission of instructor. Thermal, radiation, and stress analysis of struc-
tural components in reactors. Fuel elements, pressure vessels, fuel sub-
assembly, and supporting plates. Introduction to fuel element, pressure 
vessel, and containment shell design. 
535. Nuclear Physics for Engineers. (4-0) Cr. 4. F. Prerequisite: Math 
321, Phys 223. Atomic and nuclear structure, introduction to quantum 
theory, fundamental particles; nuclear reactions; isotopes; alpha, beta, and 
gamma radiation; fission and fusion. 
536, 537. Elementary Reactor Theory. (3-0) Cr. 3. each. F. W. Pre-
requisite: Math 322; Credit or classification in 461 or 535, or Phys 483, or 
Phys 593. Cross-sections, neutron moderation and diffusion. Absorption of 
neutrons. Critical size. Theory of homogeneous and heterogenous reactors. 
Reactor kinetics and control. Fuel burnup, fission product buildup, and 
poisoning. 
541. Reactor Engineering Laboratory. {1-6) Cr. 3. F. S. Prerequisite: 
510, 537. Problems involving nuclear reactor engineering measurements. 
Performance of reactor systems including measurements generally required 
by regulatory agencies. 
542, 543. Reactor Physics Laboratory. (1-6) Cr. 3. each. W. S. Pre-
requisite: 510, 537. Problems involving reactor physics measurements and 
data analysis. Neutron flux spectrometry, thermal cross-sections, space-
time flux. Reactor noise techniques. Presentation of experimental project. 
551. Radiation Effects on Materials I: Radiation Physics Aspects. 
(Met 551) (3-0) Cr. 3. F. Prerequisite: Permission of the instructor. Charac-
teristics of radiation environments; flux, flux spectrum, and fluence. Scat-
tering and absorption cross-sections of materials for neutral and charged 
particles. Determination of neutron flux and spectrum by radio-activation 
techniques. Analysis of production of defects and defect clusters by 
neutrons, charged particles, and gamma rays. 
552. Radiation Effects on Materials II: Fundamental Radiation 
Damage. (Met 552) (3-0) Cr. 3. W. Prerequisite: 551. Defects in metals. Ex-
perimental observations of radiation damage in pure metals; physical pro-
perty changes; electron and field-ion microscopy. Comparison between 
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theory and experiment. Effect of impurities. Radiation effects on diffusion 
and diffusion-controlled metallurgical reactions. Void and bubble forma-
tion. 
553. Radiation Effects on Materials III: Application to Nuclear 
Systems. (Met 553) (3-0) Cr. 3. S. Prerequisite: 552. Radiation hardening 
and embrittlement. Increase in ductile-brittle transition temperature of 
pressure vessel steels; pressure vessel surveillance programs. Cracking and 
distortion of core components. Swelling and embrittlement of fuel clad-
ding. Fuel restructuring and densification. Radiation-induced swelling. 
Radiation effects on materials for controlled thennonuclear fusion reactors. 
554. Radioisotopes in Engineering. (2-4) Cr. 4. F. Prerequisite: 
Permission of instructor. Principles of large-scale radioisotope production, 
industrial utilization of radioisotopes (thickness, density gauging, food 
irradiators, etc.), and radioisotope applications in engineering research, and 
sea, land, and space radioisotopic power generators. 
561, 562, 563. Nuclear Reador Dynamiai. (3-2) Cr. 4 each. Yr. Pre-
requisite: 537, 519. 561 : Reactor kinetic equations, time dependent reactivi-
ty, reactivity feedback and linear system stability, nuclear power plant 
models. 562: Space-dependent reactor dynamics, pulsed neutron techni-
ques, nonlinear system stability. 563: Application of random noise techni-
ques to reactor systems, Rossi-alpha and variance to mean experiments. 
571, 572. Thermonuclear Fusion Theory. {3-0) Cr. 3 each. W. S. Pre-
requisite: 535. Principles of controlled thermonuclear fusion reactions, 
thermonuclear plasma production, confinement, heating and diagnostics, 
important plasma devices in experiments and introductory scaling laws, 
radiation energy losses and plasma stability. 
581, 582, 583. Reactor Analysis. 581: (3-0); 582: (2-2); 583: {2-2) Cr. 3 
each. Yr. Prerequisite: 581: 519; 582: 581 ; 583: 582. Application of 
numerical analysis techniques to thermal and fast reactors. Analysis using 
diffusion and transport theories. Convergence and stability criteria. Prac-
tical application using the digital computer. 
585. Radiation Shielding. (3-0) Cr. 3. Alt. F. Prerequisite: 501, 536. 
Analysis of shielding system for protection against gamma radiation and 
neutrons. Kernel techniques. Heat generation in shields. Shield optimiz.a-
tion. Charged particle shielding. 
590. Special Topics. Cr. var. Prerequisite: Permission of instructor. 
Topics of current interest and topics of special interest. 
A. Neutron Activation Analysis. 
B. Fusion Reactor Technology . 
C. Energy Sources. 
D. Fuel Cycle &onomics. 
E. Radioisotope Production and Applications. 
C.ourses for Graduate Students, major or minor 
604. Advanald Nuclear Engineering. (2-2) Cr. 3. F. Prerequisite: 504, 
583. Exploitation of new concepts in nuclear engineering to reactor 
systems. Application of advanced computational techniques. 
606. Nuclear Reactor Fuels. (Cer E 606, Met 606) (3-0) Cr. 3. F. Pre-
requisite: Any one of the following: 503, Met 562, Cer E 405, and 
permission of instructor. Physical, nuclear, thermal, and mechanical 
properties of metallic, ceramic (particularly oxide and carbide), and liquid 
fuels of reactor systems. Fuel-structural material compatibility, 
dimensional and volume instabilities, fuel restructuring, redistribution, 
and transport phenomena. Liquid fuel corrosion effects. 
607. Nuclear Safety Evaluation Methods. (3-0) Cr. 3. S. Prerequisite: 
507. Methods for quantifying accident probabilities, fault tree analysis, re-
liability assessment, and simulation techniques. 
620. Seminar. (1-0) Cr. 1 each time taken. F. W. S. Topics of current in-
terest. 
A. Fusion Reactor Concepts. 
B. Radiation Shielding. 
C. Reactor Kinetics. 
D. Advanced Reactor Materials. 
635, 636, 637. Advanald Reactor Theory. (3-0) Cr. 3 each. Alt. Yr. 
Prerequisite: 635: 535; 636: 635, 537; 637: 636. 635: Advanced theory of 
fission cross-sections, nuclear models. Theoretical and experimental con-
siderations. 636: Advanced work in neutron transport theory. Multigroup 
methods. Adjoint equations, perturbation theory. Variational methods. 637: 
Advanced work in neutron thermalization, resonance absorption, reactor 
dynamics. 
699. Research. 
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Officer Education 
Programs 
Iowa State University offers programs for the prep-
aration of officers for the Army, Navy, and Air Force. 
The purpose of these programs is to provide reserve 
and short-term active duty officers, and longer-term 
regular career officers. All three services require a 
period of active duty long enough to encourage officers 
to make a career of military service. Consequently, 
Iowa State University views these Officer Education 
Programs as ones which may prepare students for a 
military career. 
Financial assistance grants are made to all students 
enrolled in advanced Rare programs, and are 
described under Financial Aids. Scholarships are also 
available for all services as outlined in the section on 
Financial Aids. 
Rare is recognized as a subject matter area of 
specialization. Three categories of credit allocation are 
recognized. 
I. A student can major in Navy Rare in the 
College of Sciences and Humanities, applying 35 
credits toward the major. 
II. In colleges where minors are part of the cur-
riculum, 18 credits of advanced Rare may be 
applied toward the minor. Ten credits of basic 
Rare may be applied toward the elective re-
quirement. 
III. If a student does not select Rare as a major or 
minor, ROTC credits may, at the discretion of 
the college and the department, be applied 
toward the elective requirement. 
For specific courses and programs see also Air Force 
Aerospace Studies, Military Science, and Naval 
Science. 
Philosophy 
Richard J. Van Iten, Chairman of Department 
Professor: Shideler (Emeritus). 
Associate Professors: Hollenbach, Robinson, Solomon. 
Assistant Professors: Alexander, Elrod, Harder, Hol-
linger, Kottman, Kupfer. 
Undergraduate Study 
See Sciences and Humanities, Curriculum, for the 
undergraduate curriculum in sciences and hwnanities, 
with major in philosophy, leading to the degree 
Bachelor of Arts or Bachelor of Science. 
The curriculum in philosophy offers study in the im-
portant ideas, values, and ways of thinking which un-
derlie cultural, social, and political processes, and 
which direct the specialized search for knowledge. 
Philosophical study broadens the student's educational 
experience and facilitates more effective participation 
in the human community. 
An undergraduate major in philosophy should have a 
broad background in the sciences and hwnanities. The 
major program includes both a core and electives to 
provide a thorough acquaintance with the history of 
philosophy and further concentration in historical and 
systematic issues. An undergraduate major in 
philosophy can prepare the student for graduate work 
in philosophy, and also for further study in law, his-
tory, theology, religion, political science, social and 
political theory, or literature. 
The degree program in philosophy requires a 
minimum of 30 credits in the core program and, for 
those not concentrating in religion, 10 credits of elec-
tives chosen from the remaining courses listed at the 
300 or 400 levels under studies in philosophy. 
The following courses compose the basic core pro-
gram of the Department of Philosophy from which 30 
credits shall be chosen: 
a. Introduction: 260 (required). 
b. Ethics: 231 (required). 
c. Logic: 270A, or 270B, or 370 (one course required). 
d. Aesthetics, Religion, and Science: 330, or 357, or 
380 (one course required). 
e. History: 310, 311, 312, 313, 314, 315, (three courses 
required, preferably in historical sequence). 
f. Seminar: 475 (for those concentrating in religion) or 
485 (one course required). 
For those philosophy majors desiring a more 
enriched preparation in philosophy, Intensive Studies 
in Philosophy is offered. Completion of this program 
will be formally recognized and serve as an addition to 
recommendation to further study. Admission to this 
program requires the permission of the adviser and the 
chairman of the Philosophy Department. For further in-
formation regarding the details of this program, see the 
department chairman. 
Undergraduate Studies in Religion 
Studies in Religion provides students the opportuni-
ty to investigate the religions of mankind in an objec-
tive, critical, and appreciative manner. However, the 
materials studied are structured and interpreted by 
Studies in Religion in a unified way so that students 
may develop an integrated understanding of the nature 
of religion and its role in the life of mankind. 
Courses are offered in four essential areas of the 
study of religion: 1. History and Literature of Western 
Religion; 2. History and Literature of Eastern Religion; 
3. Religious Thought; 4. Religion and Culture. 
A major in philosophy may be combined with a con-
centration in religion by taking 18 credits in religion 
beyond the 22 credits required in the major core. 
A student majoring in any other department of the 
college may elect a minor in religion which consists of 
a minimum of 20 credits in religion. 
Graduate Study 
The department offers courses for graduate minor 
work in studies in philosophy and minor work in 
studies in religion as supporting work for other fields. 
The Department of Philosophy participates in the in-
terdepartmental programs in General Graduate Studies 
and Technology and Social Change. (See Index.) 
Courses open to graduate students for minor credit 
only: Philosophy: 310, 311, 312, 313, 314, 315, 330, 
357, 370, 380, 431, 462, 485, 590. Religion: 321 , 322, 
340, 351, 352, 353, 355, 357, 458, 475,490. 
Courses in Philosophy 
Courses Primarily for Undergraduate Students 
231. Introductory Ethics. (3-0) Cr. 3 or (3-1) Cr. 4. F.W.S.SSIJ. His-
torical and critical introduction to principal ethical systems. Concepts of 
the nature of good, right, and duty. Standards of public and private action. 
Optional fourth credit entails guided research or other complementary 
study. 
260. Introduction to Philosophy. (3-0) Cr. 3 or (3-1) Cr. 4. F.W.S.SS. 
General introduction to philosophy both for those desiring a single 
terminal course and for those intending to proceed further. Systematic ex-
amination of some main problems in metaphysics, theory of knowledge, 
and ethics. Emphasis upon our philosophical tradition and upon critical 
standards of judgment. Optional fourth credit entails guided research or 
other complementary study. 
270A, 2708. Introductory Logic. (3-0) Cr. 3 or (3-1) Cr. 4 each. 270A: 
F.S.SSI.; 2708: F.W.SSII. 270A: Informal logic and introduction to scien-
tific reasoning. 2708: Informal and formal logic. Optional fourth credit en-
tails guided research or other complementary study. 
300. Existentialism. (4-0) Cr. 4 F. Prerequisite 260. Systematic examina-
tion of the views of such existentialists as Sartre, Camus, Kierkegaard, 
Marcel and Jaspers, including some emphasis on literary and religious 
works. 
310. Ancient Philosophy. (4-0) Cr. 4. F. Prerequisite: 260. Greek and 
Roman philosophy. Original material in Greek and Hellenistic philosophy. 
Textual study of the pre-Socratics, Plato, Aristotle, Stoicism, Epicureanism, 
skepticism, the Neo-platonic schools, and early Christian philosophy to 
Augustine. 
311. Medieval and Renaissance Philosophy. (4-0) Cr. 4. W. Pre-
requisite: 260. Examination of original materials in medieval and 
· Renaissance philosophy, including those of medieval Christian, Jewish, 
and Moslem philosophers and representative figures of the later 
humanistic tradition. 
312. Early Modern Philosophy. (4-0) Cr. 4. S. Prerequisite: 260. Six-
teenth-and-seventeenth-century philosophy. Texts in early modern 
philosophy such as late Renaissance and Reformation, Descartes, Leibniz, 
Spinoza, and Locke. 
313. Late Modern Philosophy. (4-0) Cr. 4. Prerequisite: 260. Texts of 
eighteenth-century philosophy, including such writers as Bayle, Berkeley, 
Hume, and Kant. 
314. Nineteenth-Century Philosophy. (4-0) Cr. 4. W. Prerequisite: 260. 
Textual examination of writers such as Hegel, Schopenhauer, and 
Nietzsche. 
315. Twentieth-Century Anglo-American Philosophy. (4-0) Cr. 4. S. 
Prerequisite: 260. Key issues in the writings of recent and contemporary 
analytic and pragmatist philosophers such as James, Russell, Peirce, 
Strawson, Wittgenstein, Ryle, and Wisdom. 
330. Aesthetics. ( 4-0) Cr. 4. W. Prerequisite: 260. An examination of 
some philosophical problems that arise in interpreting and evaluating the 
arts with particular attention to some representative theories of the nature 
of art, artistic creation, aesthetic experience, standards of taste, and 
criticism. 
331. Social and Political Philosophy. (4-0) Cr. 4. S. Prerequisite: 260. 
The foundations of social and political life. The metaphysical and 
epistemological grounds in classical and recent thinkers. Treatment of one 
or more central topics such as the basis of political organization, the nature 
of social and political institutions, rights and authority, justice and the 
character of distinctly political action. Original texts. 
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357. Philosophy of Religion. (4-0) Cr. 4. S. Prerequisite: 260. Applica-
tion of principles of philosophical method to basic issues of religious 
belief, emphasizing problems in religious knowledge, theistic claims, rela-
tion of religion and science, skeptical attacks upon religion. Illustrative 
material drawn from both Christianity and non-Christian world religions. 
370. Symbolic Logic. (4-0) Cr. 4. S. Prerequisite: 2708. Propositional 
and predicate calculi and intuitive set theory. Some applications to 
Philosophy and foundation of mathematics. 
380. Philosophy of Science. (4-0) Cr. 4. W. Prerequisite: 260. Considera-
tion of such problems as the nature of scientific explanation, confirmation 
of scientific theories, the character of observation, the justification of in-
duction, and the constitution of scientific revolutions. 
431. Seminar: Value Theory. (4-0) Cr. 4 each time taken, maximum of 8 
credits. S. Prerequisite: 231. Theoretical and normative issues in ethics, 
aesthetics, religious thought, or political philosophy. 
462. Seminar: Epistemology and Metaphysics. (4-0) Cr. 4 each time 
taken, maximum of 8 credits. F. Prerequisite: 310, 311. Issues in 
epistemology and metaphysics. Topics vary each time offered. 
485. Seminar: Philosophical Analysis. (4-0) Cr. 5. W. Prerequisite: 
Twenty credits in philosophy; permission of instructor. Topics selected 
from the main areas of philosophy to develop students' ability to do 
systematic philosophical analysis. Required of all undergraduate 
philosophy majors. 
490. Independent Study. Cr. 2 to 4 each time taken. Prerequisite: Six 
credits in philosophy; permission of instructor. Approval of department 
head must be obtained prior to registration. Guided reading and research 
on special topics selected to meet needs of advanced students. H. Honors. 
491. Research Methods in Philosophy. (1-0) Cr. 1. F. Survey of library 
resources specifically useful in philosophical research. Lectures and prac-
tical assignments. Taught in cooperation with the humanities bibli-
ographer. 
Course Primarily for Graduate Students for minor 
credit, open to qualified undergraduates. 
590. Special Topics in Philosophy. Cr. 2-4 each time taken. Pre-
requisite: Permission of instructor and nine credits in philosophy. A. His-
tory of Philosophy. 8. Epistemology and Metaphysics. C. Value Theory. D. 
Logic and Philosophy of Science. 
Courses in Religion: 
Courses Primarily for Undergraduate Students 
200. Introduction to Study of Religion. (3-0) Cr. 3 or (3-1) Cr. 4. 
F.W.S.SS. Introduction to the study of the phenomena of religion and the 
religious experiences of mankind. Archaic, classical, and contemporary 
forms, patterns, institutions, and problems of religion. Optional fourth 
credit entails guided research or other complementary study. 
210. Religion in America. (3-0) Cr. 3 or (3-1), Cr. 4. W. An introductory 
study of the major beliefs, practices and institutions of American Judaism, 
Catholicism, and Protestantism. Optional fourth credit entails guided re-
search or other complementary study. 
220. Introduction to World Religions. (3-0) Cr. 3 or (3-1) Cr. 4. S. A 
survey of the basic beliefs and practices of major contemporary religions of 
the world, such as Hinduism, Buddhism, Taoism, Confucianism and Islam. 
Optional fourth credit entails guided research or other complementary 
study. 
321. The Old Testament. (4-0) Cr. 4. F. Prerequisite: One 200-level 
course in religion. History, literature, and religion of ancient Judaism up to 
circa 200 B.C. understood within the context of ancient Near Eastern 
cultures. Particular attention to the development of basic religious and 
ethical perspectives. 
322. The New Testament. (4-0) Cr. 4. W. Prerequisite: One 200-level 
course in religion. History, literature, and religion of early Christianity 
from its inception to circa 200 A.D. within the context of contemporary 
Judaism and Hellenistic culture. Particular attention to the development of 
basic religious and ethical perspectives. 
340. Religion, Self, and Society. (4-0) Cr. 4 S. Prerequisite: One 200-
level course in religion. The role of religion in the development of different 
cultures' understanding of human selfhood and society. (Offered for minor 
graduate study.) 
351. Religions of the Middle East. (4-0) Cr. 4. F. Prerequisite: One 
200-level course in religion. The religions of ancient Babylonia, Egypt, 
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Greece, and Rome, with emphasis on Zoroastrianism, post-biblical 
Judaism, and Islam. Special attention to beliefs, rituals and philosophies. 
352. Religions of India. (4-0) Cr. 4. W. Prereqllisite: One 20(}-level 
course in religion. The beliefs, rituals, and philosophies of Indian religions: 
Hinduism, Theravada, Buddhism, Jainism, and Sikhism. 
353. Religions of China and Japan. (4-0) Cr. 4. S. Prerequisite: One 
20(}-level course in religion. The beliefs, rituals, and philosophies of the re-
ligions of China, Tibet, and Japan: Confucianism, Taoism, Shinto, and the 
school of Mahayana Buddhism, such as Amida and Zen. 
355. History of Christian Thought. (4-0) Cr. 4. W. Prerequisite: One 
20(}-level course in religion. Some of the major figures in the history of 
Christian theology from the patristic period through Protestant liberalism 
in the nineteenth century. Emphasis on the analysis of theological method 
and major issues in theology. 
357. Philosophy of Religion. (4-0) Cr. 4. S. Prerequisite: 260. Argu-
ments for the existence of God, the problem of evil, faith and reason, 
cognitive claims based on religious experience. 
458. Seminar: Contemporary Western Religious Thought. (4-0) Cr. 4 
each time taken, maximum of 8 credits. S. Prerequisite: 8 credits in religion 
or philosophy. Selected issues in contemporary religious thought including 
Protestant, Roman Catholic, Jewish, and secular thinkers. 
475. Seminar: Issues in the Study of Religion. (4-0) Cr. 4 each time 
taken, maximum of 8 credits. F. Prerequisite: 12 credits in religion or 
philosophy. 
490. Independent Study. Cr. 2 to 4 each time taken. Prerequisite: Six 
credits in philosophy; permission of instructor. Approval of department 
head must be obtained prior to registration. Guided reading and research 
on special topics selected to meet needs of advanced students. H. Honors. 
Physical Education 
Barbara E. Forker, Head of Department 
Professors: Guiot, Menze, Nichols, Reid, Schmidt 
(Emeritus), Schneider, Timm, Toman. 
Associate Professors: Dickinson, Frye, Gagnier, 
Hutchison, Kidd, McGuire, Sutherland, Wood. 
Assistant Professors: Barland, Bennett, Bruce, Conover, 
Cooney, Keenan, Maas, Mathes, McCullough, 
McDonald, Murphy, Murray, Puhl, Rupnow, Steel. 
Instructors: Anderson, Backhus, Bahr, Bergan, 
Christensen, Crosby, Francis, Gearhart, Guydon, 
Harper, Hart, Hollister, Kephart, Kern, Lander, Lavan, 
Lepke, Lichtenberg, Lyle, Marcum, Murdoch, Paul, 
Randall, Rierson, Seaman, Singleton, Smith, Symons, 
Torvie, Tucker, Wheeler, Wiley. 
The Department of Physical Education is a merger of 
the former departments of Physical Education for Men 
and Physical Education for Women. 
For this catalog the undergraduate offerings of each 
of the former departments are listed separately. 
Graduate offerings are listed jointly. 
Graduate programs with a specializ.ation in physical 
education are administered through the Department of 
Professional Studies. 
Physkal Education for Men 
Undergraduate Study 
For the undergraduate curriculum in leisure services 
and in physical education for men, leading to the 
degrees Bachelor of Arts or Bachelor of Science, see 
College of Education, Curriculum. 
Health Studies offers opportunities for learning ex- · 
periences in personal and community health, emer-
gency health care, and school health. Independent and 
group research opportunities are also offered in the 
broad areas of health as it is viewed in the three 
dimensions of physical, mental, and social well-being. 
Courses in personal, community, and emergency 
health care are offered to students in any major at any 
level. 
School health education is offered primarily for 
those who plan to teach health. 
Students who have attained junior standing, as well 
as graduate students, are offered opportunities to 
engage in independent research in health areas of 
special need or interest. 
The curriculum in Leisure Servims leads to the 
Bachelor of Arts degree and prepares the student to 
enter the leisure services (parks and recreation) field in 
local, state, or national public and private agencies 
serving the leisure interests and needs of the general 
population, or of special groups such as the elderly, ill 
or disabled, and youth. The leisure services major is a 
pan-disciplinary program. Students selecting this major 
complete the following core of leisure services courses: 
201, 283, 350, 351, 353, 355, .383, 483, 494. The pan-
disciplinary courses required are: HS 104, 105; I Ad 
384 or Econ 405 or Soc 420; LA 210, 345; For 360; Pol 
Sci 310 or 311; Psych 230; Soc 264, 483; JlMC 225. (For 
course descriptions refer to appropriate departmental 
listings.) 
The Physical Education curriculum leads to a 
Bachelor of Science degree and prepares the student to 
teach physical education and to coach interscholastic 
athletics, or for professional work in a variety of related 
areas. All majors in physical education must complete 
the following courses: 200, 205, 212, 320, 330, 359, 
420, and 12 credits in courses numbered 105 through 
159. In addition to the above courses, students who 
wish to prepare for teaching physical education in 
secondary school must satisfy both the professional 
education and area of specializ.ation requirements. 
As an option to the secondary certification, the stu-
dents may work toward kindergarten through twelfth 
grade certification by satisfying additional credits to 
the secondary requirements and in the area of elemen-
tary education. 
The department also provides for a separate 
endorsement to coach interscholastic athletia (see 
College of Education), a basic instruction program, 
and administers a competitive program in intramural 
sports, and sports clubs. 
The intramural program provides opportunity for the 
student to participate in many competitive sports; 
archery, baseball, basketball, billiards, chess, fencing, 
golf, handball, ice hockey, horseshoe pitching, indoor 
and outdoor track, softball, swimming, table tennis, 
tennis, touch football, volleyball, and wrestling. 
Health Studies (HS) 
104. Personal Health Education. (3-0) Cr. 3. F.W. Physical, mental, and 
social aspects of health as a basis for understanding and preventing health 
problems. 
105. Emergency Health Care. (2-0) Cr. 1. F.W.S. Discussion and ap-
plication of the basic techniques of administering first aid. 
304. School Health. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: 104, junior 
classification, admission to teacher certification program. Health cur-
riculum, health services and healthful school environment; teaching 
methods; school - community relationships. 
490. Independent Study. Cr. var. F.W.S.SS. Prerequisite: Senior 
classification; advance permission required. Description: A. Topics in 
various aspects of health. H Honors. 
Leisure Services (L Ser) 
201. Leisure and Recreation: Conaipts and Servfoes. (3-2) Cr. 4. 
F.W.S. Concepts of leisure and recreation in people's lives; historical de-
velopment and current significance; the recreation and park movement in 
the U.S.A.; professional roles of the recreator and opportunities for service. 
Fees for field trips. 
283. Practicum in Leisure Services. Cr. 3. F.W.S. Prerequisite: 201, 
sophomore classification, advance reservation required. Observation and 
practice in established leisure programs and services offered by community 
agencies, hospitals, or other institutions. Offered on satisfactorY-fail basis 
only. 
350. teadership, Services, and Programs. (3-4) Cr. 5. F.W. Pre-
requisite: 201 . Principles and practices in park and recreation leadership, 
program development, and services. 
351. Outdoor Recreation. (2-4) Cr. 4. F.S. Prerequisite: 201, PEM 108. 
Development of appreciation for th~ out-of-doors; methods of leadership in 
camping; backpacking, and canoeing; camping skills. Fees for field trips. 
353. Administration of Leisure Services. (5-0) Cr. 5. S. Prerequisite: 
383, junior classification. Principles and practices of administering leisure 
programs and services. 
355. Dimensions of Campus Recreation. (3-2) Cr. 4. W. Prerequisite: 
350. Organization and administration, methods, principles, current issues 
and trends, personnel, and planning for campus recreation. 
383. Practicum in Leisure Servia!S. Cr. 3. F.W.S.SS. Prerequisite: 283, 
350; advance reservation required. Observation and practice in established 
leisure programns and services offered by community agencies, hospitals, 
or other institutions. 
483. Practicum in Leisure Services. Cr. 4-9. F.W.S.SS. Prerequisite: 
383, senior classification; advance reservation required. Full time work ex-
perience combined with field study for a minimum of 8 weeks or in two 
4-5 week blocks, in established leisure programs and services of commun-
ity agencies, hospitals, or other institutions. 
490. Independent Study. Cr. var. Prerequisite: Junior classification; ad-
vance permission required. 
A Topics in various aspects of leisure. 
B. Honors. 
494. Perspectives in Therapeutic Recreation. (3-2) Cr. 4. Prerequisite: 
201. Significance of leisure and recreation in the lives of people who are ill 
or disabled. Therapeutic recreation as an area of service in the total leisure 
service field. Fee for field trips. 
Physical Education for Men 
C:Ourses Primarily for Undergraduate Students 
105. Aerobic Conditioning. (~2) Cr. 1. F.W.S. 
108. Cross Country Cycling. (1-2) Cr. 2. F.S. 
107. Rock Climbing and Rappelling. (1-2) Cr. 2. F.S. Fee. 
108. Canoeing. (0-2) Cr. 1. F.S. Prerequisite: Competent swimmer. Fee. 
109. Sailing. (0-4) Cr. 2. F.S. Prerequisite: Competent swimmer. Fee. 
110. Prescribed Individual Activities. (0-2) Cr. 1. F.W.S. Prerequisite: 
Prescription of Student Health Services. Offered on satisfactorY-fail basis 
only. 
111. Beginning Swimming. (0-2) Cr. 1. W.S.SS. 
112. Intennediate Swimming. (0-2) Cr. 1. F.W.S.SS. 
114. Llfe Saving. (0-2) Cr. 1. W.S. Prerequisite: Competent swimmer. 
115. Water Safety. (0-2) Cr. 1. F.W.S. Leads to certification as a Red 
Cross water safety instructor. 
118. Springboard Diving. (0-2) Cr. 1. F.W. 
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117. Follt Dance. (PEW 117) See Physical Education for Women. 
118. Square Dance. (P E W 118) See Physical Education for Women. 
120. Introduction to Dance. (P E W 120) See Physical Education for 
Women. 
121. Basic Skin and SCUBA Diving. (1-2) Cr. 2. F.W.S.SS. Prerequisite: 
Swimming competency. Fee. 
123. Certified SCUBA Diving. (1-1) Cr. 1. F.S. Prerequisite: 121. Fee. 
124. Advanced SCUBA Diving. (1-2, Arr.) Cr. 2. F.S. Prerequisite: 121. 
Fee. 
125. Volleyball I. (0-2) Cr. 1. F.W.S. 
128. Volleyball II. (0-2) Cr. 1. W.S. Prerequisite: 125. 
127. Snow Skiing I. (0-2) Cr. 1. W. Fee. 
128. Snow Skiing II. (0-2) Cr. 1. W. Prerequisite: 127. Fee. 
129. Advanced Snow Skiing. (Arr.) Cr. 2. Prerequisite: 128. Fee. 
130. Ice Hockey I. (0-2) Cr. 1. W.S. Fee. 
131. Ice Skating I. (0-2) Cr. 1. W.S. Fee. 
132. Ice Hockey and Skating II. (0-2) Cr. 1. W.S. Prerequisite: 130 or 
131. Fee. 
133. Fencing I. (0-2) Cr. 1. F.W.S. 
134. Fencing II. (0-2) Cr. 1. W. Prerequisite: 133. 
135. Wrestling I. (0-2) Cr. 1. F. 
136. Wrestling II. (0-2) Cr. 1. W. Prerequisite: 135, or interscholastic 
wrestling experience. 
137. Judo I. (0-2) Cr. 1. F.W.S. 
138. Judo II. (0-2) Cr. 1. F.W.S. Prerequisite: 137. 
139. Karate I. (0-2) Cr. 1. F.W.S. 
144. Bait Casting. (0-2) Cr. 1. F.S. 
147. Bowling. (0-2) Cr. 1. F.W.S. Fee. 
149. Golf I. (0-2) Cr. 1. F.S.SS. 
150. Golf II. (0-4) Cr. 2. F.S. Prerequisite: 149. 
151. Gymnastics I. (0-2) Cr. 1. W.S. 
152. Gymnastics II. (0-2) Cr. 1. W.S. Prerequisite: 151. 
153. Handball. (0-2) Cr. 1. F.W.S. 
155. Tennis I. (0-2) Cr. 1. F.S.SS. 
158. Tennis II. (0-2) Cr. 1. F.S. Prerequisite: 155. 
157. R.acketball. (0-2) Cr. 1. F.W.S. 
158. Weight Training I. (0-2) Cr. 1. F.W.S. 
159. Weight Training and Lifting II. (0-2) Cr. 1. F.W.S. Prerequisite: 
158. 
190. Intercollegiate Athletics. Cr. 1 each. Prerequisite: Permission of 
head coach. 
A. Cross Country. F. 
B. Baseball. F.S. 
C. Basketball. F.W. 
D. Football. F.S. 
E. Golf. F.S. 
F. Gymnastics. F.W. 
G. Swimming. F.W. 
H. Tennis. F.S. 
I. Track and Field. W.S. 
J. Wrestling. F.W. 
K. Athletic Conditioning. F.W.S. 
200. Introduction to Physical Education. (3-0) Cr. 3. S. Prerequisite: 
Physical education major, sophomore classification. Basic philosophy and 
objectives of physical education; essential interests, abilities, personal 
characteristics, and professional qualification; planning for careers as 
qualified teachers. 
205. Supervised Teaching Physical Education. (1-2) Cr. 1. F.W.S. 
Prerequisite: 200, three credits from 105 through 159. Pre-student-teaching 
experience. Offered on satisfaclofY·fail basis only. 
212. Gymnastics Techniques. (1-4) Cr. 3. F.S. Techniques, including 
tumbling, apparatus, and methods of teaching. 
230, 231, 232. Sports Officiating. (1-2) Cr. 2 -each. 230: F.; 231: W.; 
232: S.SS. Philosophy and principles; qualifications of an official, tech-
niques of officiating in athletic contests. Practical experience in the in-
tramural program. 230. Football, 231 . Basketball, 232. Baseball. 
305. Supervised Teaching in Physical Education. (1-2) Cr. 2. S. Pre-
requisite: classification in 415. Pre-student-teaching experience. 
*312. Gymnastic Theory. (0-4) Cr. 2. W. Prerequisite: 212, junior 
classification. HistOfY, rules, theofY, and methods. 
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*314. Football Techniques and Theory. (2-6) Cr. 5. W.S.SSI. Pre-
requisite: Junior classification. Fundamental skills, rules, coaching 
methods, and theory. 
*315. Basketball Techniques and Theory. (2-6) Cr. 5. F.W. Pre-
requisite: Junior classification. Fundamental skills, rules, coaching 
methods, and theory. 
*316. Track and Field Techniques and Theory. (2-6) Cr. 5. F.SSI. 
Prerequisite: Junior classification. Fundamental skills, theory, coaching 
methods, rules, and officiating. 
*317. Baseball Techniques and Theory. (2-6) Cr. 5. W.S. Prerequisite: 
Junior classification. Fundamental skills, rules, coaching methods, and 
theory. 
318. Swimming Techniques and Theory. (2-6) Cr. 5. S. Prerequisite: 
114, junior classification. Fundamental skills, rules, coaching methods, and 
theory. 
*319. Wrestling Techniques and Theory. (2-6) Cr. 5. F. Prerequisite: 
135, junior classification. Fundamental skills, rules, coaching methods, and 
theory. 
*320. Que and Prevention of Injuries in Athletiai. (1-4) Cr. 3. W.S.SS. 
Prerequisite: 359, HS 105, junior classification. Principles, practices, and 
techniques in care and prevention of injuries; safety problems. 
330. Principles of Physical Education. (4-0) Cr. 4. F.W. Prerequisite: 
200, junior classification. Influence of prevailing philosophies on current 
principles and practices. 
340. Organimtion and Administration of Intramural Sports. (3-0) Cr. 
3. W. Prerequisite: 330. Basic concepts for administering intramural pro-
grams in secondary schools. 
359. Biomechaniai of Human Movement. (PEW 359) (3-3) Cr. 4. F.W.S. 
Prerequisite: Zoo! 327, recommended Phys 101. Biomechanical kinesiology 
applied to physical education activities. 
405. Supervised Teaching in Physical Education. (1-2 and arr.) Cr. 3. 
F.W.S. Prerequisite: 415. Pre-student-teaching experience. 
415. Methods of Teaching Physical Education. (3-0) Cr. 3. S. Pre-
requisite: 330, 359, classification 305, Sec Ed 305. Special methods of 
teaching physical education activities. 
417A. Supervised Teaching in Physical Education in the Secondary 
Schools. Cr. 8-12. F.W.S. Prerequisite: 415; advance reservation required. 
Observation and supervised teaching in grades 7 through 12. 
417B. Supervised Coaching in Interscholastic Athletiai. Cr. 2 to 4 
each time taken. F.W.S. Prerequisite: 320, 420 and qualification for student 
teaching; advance reservation required. Observation, evaluation of 
coaching, planning, and coaching in interscholastic athletics. Offered on a 
satisfactory-fail basis only. 
420. Physiological Foundations of Coaching. (3-2) Cr. 4. F.W.SS. 
Prerequisite: Zoo! 356. Circulatory and respiratory adjustments, 
metabolism, nutrition, drugs, conditioning, strength, and endurance train-
ing. 
490. Independent Study. Cr. var. Prerequisite: Senior classification, ad-
vance pennission required. 
A. Coaching Sports. 
B. Physical Education. 
H. Honors. 
492. Human Relations in Coaching. (4-0) Cr. 4. F.W. Prerequi ~ite : 
Senior classification, Sec Ed 305. Personal, social, emotional factors which 
influence the interaction and relationship of the coach, player, and team. 
494. Physical Education Curriculum: Design and Administration. 
(5-0) Cr. 5. W.S.SS. Prerequisite: 415, senior classification. Physical educa-
tion curriculum and curre,nt administrative policies, procedures, and prac-
tices in secondary schools. 
496. Tests and Measurement in Physical Education. (2-2) Cr. 3. S. 
Prerequisite: Stat 101, senior classification. Tests and measurement which 
aid in classification, aptitude prediction, and evaluation of performance. 
498. Organization and Administration of Interscholastic Athletics. 
(4-0) Cr. 4. F.S.SS. Prerequisite: Sec Ed 305. Administrative policies and 
procedures; current problems and practices in athletic programs in secon-
dary schools. 
Physical Education for Women 
Undergraduate Study 
The department of physical education for women of-
fers work for the Bachelor of Science degree with a ma-
jor in physical education. 
A degree in physical education may be received 
through the College of Education. For undergraduate 
curricula in physical education for women, see 
Education Curricula. 
Curricula in physical education for women prepare 
students to teach physical education and/or dance. Stu-
dents may work toward kindergarten through twelfth 
grade certification or toward secondary certification in 
either of the above areas. To be accepted in the teacher 
education program, students must be approved by the 
departmental committee on selection and the College of 
Education Committee on Academic Standards. 
Although the main purpose of the certification pro-
grams in physical education and dance is to prepare 
teachers, the noncertification programs provide back-
ground for work in a wide variety of related areas. 
The department offers a wide selection of beginning, 
intermediate, and advanced courses in the areas of 
aquatics, dance, and sports. Adapted physical educa-
tion is provided, according to individual needs, for stu-
dents who cannot participate in a regular program of 
activities. Any nonrnajor may elect to take physical 
education on a pass-not pass basis (see Chart for de-
tails). 
Courses Primarily for Undergraduate Students 
Aquatics 
Beginning Courses 
101. Swimming I. (0-3) Cr. 1. F.W.S.SS. Basic course for nonswimmers. 
Adjustment for deep water swimming. Fee. 
102. Swimming II. (0-3) Cr. 1. F.W.S.SS. Prerequisite: 101 or equivalent 
skill. Beginning swimming course. Emphasis on front crawl, elementary 
back stroke, and side stroke. Fee. 
103. Swimming ill. [0-3) Cr. 1. F.W.S.SS. Prerequisite: 102 or 
equivalent skill. Perfection of basic strokes. Introduction to breast stroke. 
Fee. 
108. Basic Canoeing. (0-3) Cr. 1. F.S.SS. Prerequisite: Ability to stay 
afloat ten minutes in deep water while clothed. Instruction and practice in 
basic strokes and skills needed for the safe handling of a canoe. Fee. 
Intermediate and Advanced Courses 
202. Swimming IV. (0-3) Cr. 1. F.W.S.SS. Prerequisite: 103 or 
equivalent skill. Perfection of all strokes. Emphasis on the nine styles of 
swimming. Fee. 
203. Life Saving. (0-3) Cr. 1. F.W.S. Prerequisite: Minimum age - 15. 
Ability to swim 440 yards continuously of front crawl, trudgen crawl, 
trudgen side stroke, and breast stroke. Ability to do a standing dive, surface 
dive, underwater swim, and tread water. Fee. 
205. Synchronized Swimming I. (0-3) Cr. 1. F.S. Prerequisite: Ad-
vanced swimmer as determined by American Red Cross standards, Iowa 
State University course, and/or preliminary testing. Basic techniques in 
synchronized swimming, figures, stroking, choreography, and accompani-
ment. Fee. 
206. Synchronized Swimming II. (0-3) Cr. 1. W. Prerequisite 205, or 
one year high school synchronized swimming. Intermediate techniques in 
synchronized swimming with emphasis on composition. Fee. 
207. Springboard Diving. (0-3) Cr. 1. F.S. Prerequisite: Skill equivalent 
to advanced beginner. Introduction to fundamental techniques of the five 
diving groups (forward, back, reverse, inward, twist,] in tuck, pike, layout, 
and free position. Fee. 
209. Principles of Teaching Swimming to the Handicapped (2-2 for 5 
weeks] Cr. 1. Prerequisite: Current Water Safety Instructor. Background in-
formation and techniques for teaching swimming to physically hand-
icapped and mentally retarded individuals. Laboratory experiences in the 
pool. Red Cross certification. Fee. 
304. Water Safety Instructor. (0-4) Cr. 2. F.W.S. Prerequisite: minimum 
age - 18. Current Senior Life Saving Certificate. Swimming and water safety 
skills, stroke analysis, methods of class organization and instruction, and 
Red Cross certification. Fee. 
Dance 
Beginning Courses 
117. Folk Dance. (PE M 117) (0-2) Cr. 1. F.W.S. 
118. Square Dance. (PE M 118) (0-2) Cr. 1. F.W.S. 
120. Introduction to Dance. (PEM 120) (0-3) Cr. 1 each. F.W.S. Instruc-
tion and practice on the basic dance craft with special emphasis on dif-
ferent styles. 
A. Modem Dance 
B. Ballet. 
C. Jazz and Primitive. 
Intermediate and Advanced Courses 
220. Modem Dance Composition. (0-4) Cr. 2 each time taken. F.W.S. 
Prerequisite: 120A or 165 or 222. Theory and practice of creative skills in-
volved in solo and group composition. 
222. Techniques of Modem Dance. (0-3) Cr. 1 each time taken. F.W.S. 
Prerequisite: 120 or 165, or at least two years of high school modem dance, 
or six years of ballet. Instruction and practice in intermediate and ad-
vanced modem dance techniques. 
223. Advanced Modem Dance. (0-3) Cr. 1 each time taken. F.S. Pre-
requisite: 220, 222. Instruction and practice of advanced modem dance 
technique, composition and improvisation. 
224. Concert Dance. (0-3) Cr. 1 each time taken. F.W.S. Prerequisite: 
Open to Orchesis members or by audition only . Chore-
ography, rehearsal and performance in campus concerts. Satisfactory-fail 
only. 
Individual Sports and Activities 
Beginning Courses 
130. Beginning Tennis. (0-3) Cr. 1 . F.S.SS. Fee. 
131. Figure Skating. (0-3) Cr. 1. Instruction and Practice in beginning 
figure skating. Fee. 
133. Beginning Badminton. (0-3) Cr. 1. F.W. 
134. Beginning Snow Skiing. (0-3) Cr. 1. W. Instruction and practice in 
beginning skiing. Fee. 
135. Beginning Gy!J!llastics. (0-3) Cr. 1. F.W. 
136. Beginning Archery. (0-3) Cr. 1. F.W.S.SSI. 
137. Billiards. (0-2) Cr. 1. F.W.S. Introduction to the basic strokes (stop, 
draw, follow) and contemporary game forms associated with pocket 
billiards. Fee. 
138. Beginning Bowling. (0-2) Cr. 1. F.W.S. Fee. 
140. Beginning Golf. (<>-3) Cr. 1. F.S.SS. Fee. 
141. Self Defense. (0-3) Cr. 1. F.W.S. Basic elements of self-defense. 
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142. Adapted Physical Education. (0-3) Cr. 1. F.W.S. Prerequisite: 
Physician's recommendation. Activities designed for students restricted 
from participation in the regular physical education service program. 
143. Posture Education. (0-3) Cr. 1. F.W.S. Identification and analysis 
of postural problems. Body mechanics in daily activities. Individual pro-
grams for postural needs. 
144. Fitness. (0-3) Cr. 1. F.W.S. Evaluation of fitness status. Exercises, 
activities, and programs to improve physical fitness. Relationship between 
physical activity and weight control. 
145. Tumbling. (0-3) Cr. 1. W. 
146. Beginning Fencing. (0-3) Cr. 1. F.W.S. Fee. 
148. Beginning Target Riflery. (0-2) Cr. 1. F.W.S. Fee. 
· 149. Horseback Riding. (1-2) Cr. 1. F.S. Prerequisite: No former ex-
perience in equitation. Basic horseback riding, knowledge, and practice in 
riding skills. Fee. 
Intermediate and Advanced Courses 
230. Intermediate Tennis. (0-3) Cr. 1. F.S. Prerequisite: 130. Fee. 
231 . Advanced Tennis. (0-3) Cr. 1. F.S. Prerequisite: 230. Instruction 
and practice in the advanced skills of tennis. Emphasis on the use of these 
skills and strategy employed in effective singles and doubles play. Fee. 
233. Intermediate Badminton. (0-3) Cr. 1. W.S. Prerequisite: 133. 
235. Intermediate Gymnastics. (0-3) Cr. 1. W.S. Prerequisite: 135. 
Instruction and practice of more advanced skills in tumbling i!Ild ap-
paratus. 
236. Intermediate Archery. (0-3) Cr. 1. Alt. S., offered 1976. Pre-
requisite: 136. Fee. 
238. Intermediate Bowling. (0-2) Cr. 1. F.W.S. Prerequisite: 138. 
Instruction and practice in the more advanced skills and techniques. Fee. 
240. Intermediate Golf. (0-3) Cr. 1. F.S. Prerequisite: 140. Fee. 
241. Advanced Golf. (0-3) Cr. 1. Prerequisite: 240. Emphasis on in-
dividual error correction and practice in the advanced skills of golf. Study 
of comprehensive rules which apply to competitive play. Fee. 
Team Sports 
Beginning Courses 
126. Beginning Volleyball. (0-3) Cr. 1. F.W.S. 
128. Beginning Softball. (0-3) Cr. 1. s. 
129. Flag Football. (0-3) Cr. 1. F.S. 
Intermediate and Advanced Courses 
226. Intermediate Volleyball. (0-3) Cr. 1. W.S. Prerequisite: Previous 
experience in volleyball. 
227. Intermediate Basketball. (0-3) Cr. 1. W. Prerequisite: 151A or pre-
vious experience in basketball. 
228. Intermediate Softball. (0-3) Cr. 1. F.S. Prerequisite: Previous ex-
perience in softball. 
Elective Courses Open to All 
Students 
310. Theory and Techniques of Coaching. Cr. 2 . F.W.S. PrelJl<luisite: 
Previous experience in selected sport. Designed to review current tech-
niques and practices applicable to coaching competitive athletics. 
A. Women's Basketball. 
B. Volleyball. 
C. Softball. 
D. Golf. 
E. Tennis. 
325. Principles, Problems, and Directions in Coaching Women's 
Sports. (3-0) Cr. 3. F.W.S. Prillciples of coaching with emphasis on 
qualities of the coach, behavior modification and control of the athlete, or-
ganization and administration of the practice setting and athletic contest. 
356. Camping and Outdoor Education. (2-2) Cr. 3. S. Introduction to 
camping, objectives, organized camp programs, methods of leadership, and 
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knowledge of camp craft skills, culminating in cookouts and a weekend 
cam pout. 
379. Teaching and Coaching Aquatics. (2-1) Cr. 2. W. Prerequisite: 103 
or equivalent skill. Theory and techniques involved in the teaching of 
aquatics including instructional, recreational, perfonning, and competitive 
programs. Open to prospective swimming specialists in school, camp, or 
recreational swimming programs. Fee. 
380. History and Philosophy of Dance. (0-3) Cr. 3. Alt. S., offered 
1976. Study of the history of dance from early to modem times with em-
phasis on the theories and philosophies of contemporary modem dance, 
dancers, and dance educators. 
382. Advanced Studies in Dance. Cr. 1 to 3 in any one quarter with a 
maximum of 12 credits. F.W.S. Prerequisite: Pennission of instructor. 382C 
requires advanced proficiency in performing ability. 
A. Production. 
B. Choreography. 
C. Performance. 
D. Related Arts. 
Designed to meet special interests and talents of students and include both 
group and independent study in various aspects of dance as a performing 
art. 
419. Coaching Practicum. Cr. 2 to 4. F.W.S. Prerequisite: Ten credits in 
coaching endorsement courses. Supervised coaching in interscholastic 
athletic programs. 
455. Physical Education for the Developmentally Disabled. (2-2) Cr. 
3. S. Prerequisite: Psych 230. Overview of the etiology, incidence, and 
characteristics of the developmentally disabled, and the resulting implica-
tions for physical education. Special emphasis on adaptation of activities, 
methods, and program planning. Observation opportunities available. 
460. Physical Education for the Physically Handicapped. (2-2) Cr. 3. 
W. Prerequisite: Psych 230. Organization of an adapted physical education 
program. Study of specific handicapping conditions in terms of etiology, 
description, and potential for movement and activity. Activities and 
specific exercises aimed at the rehabilitation of the individual. 
470. Physical Education for Children. (2-3) Cr. 3. F.W.S. Prerequisite: 
CD 226.' Philosophy, objectives and program of physical education in the 
elementary school. Methods of teaching basic movement, rhythmic ac-
tivities, games, and self-testing activities. Open to elementary education 
majors. 
Professional Program Courses 
100. Physical Education Orientation. (1-0) Cr. R; F.W.S. Orientation to 
various aspects of physical education and assistance in learning how to use 
facilities of the University and department. 
150. Fundamentals of Individual-Dual Sports. (0-3) Cr. 1 each. F.W.S. 
Skills, rules, strategy and techniques of selected activity. 
A. Archery. 
B. Badminton. 
C. Tennis. 
D. Golf. 
151. Fundamentals of Team SportS. (0-3) Cr. 1 each. F.W.S. Skills, 
rules, strategy and techniques of selected activity. 
A. Basketball. 
B. Volleyball. 
c. Softball. 
D. Field Hockey. 
E. Soccer-Speedball. 
F. Track-Field. 
153. Fundamentals of Gymnastics. (0-3) Cr. 1. F.W.S. Skills, rules, and 
techniques of gymnastics. 
154. Fundamentals of Fitness and Conditioning. (0-3) Cr. 1. S. Basic 
fitness concepts and fallacies , exercise and fitness programming and test-
ing, and related information. 
160. Recreational Dance. (0-2) Cr. 1. F.W. Instruction and practice in 
the basic fundamentals of social, folk, and square dance. 
115. Fundamentals of Educational Modem Dance. (0-3) Cr. 1. F.W.S. 
Instruction and practice in the fundamentals of modem dance and basic 
concepts of composition. 
190. Perspectives of Physical Education. (2-2) Cr. 3. F.W.S. Nature and 
scope of physical education as a profession. 
260. Physical Education in the Elementary School. (3-4) Cr. 5. W.S. 
Prerequisite: 165, 190, CD 226. Relationship of elementary school physical 
education to the total educational program. Sequential development of 
motor skills and activities from kindergarten through sixth grade. Prin-
ciples and methods of teaching basic movement, rhythmic activities, games 
and sports, and gymnastics to elementary school children. 
270, 271. Officiating. (1-3) Cr. 2 each. F.W. Prerequisite: 270: 1518; 
271: 151A. Techniques and practice in officiating physical education ac-
tivities. 270; Volleyball; 271: Basketball. 
285. Rhythmic Form and Analysis. (1-3) Cr. 2. F.W.S. Prerequisite: 
160, 165. An analytical study of the rhythmic structure inherent in all 
physical education activities. Special emphasis on recreational dance 
forms. 
290. History of Physical Education. (3-0) Cr. 3. W.S. Prerequisite: 190. 
Development of physical education from Greek to modern times. 
359. Biomechanics of Human Movement. (PEM 359) (3-3) Cr. 4.·F.W.S. 
Prerequisite: Zoo! 327, Physics 101 Recommended. Biomechanical 
kinesiology applied to physical education activities. 
360. Socio-Psychological Effectors of Movement. (4-0) Cr. 4. W.S. 
Prerequisite: Psych 101; Soc 134 or Anthro 111. Individual differences in 
psychological characteristics and behavior in relationship to sports and 
dance performance, and interrelationships between sport and various 
social units and processes. Focuses on the influence of personality and 
sociological variables upon the selection and performance of movement ex-
periences. 
370. Principles of Motor Performance. (3-2) Cr. 4. F.W. Prerequisite: 
Psych 101 . Analysis of factors influencing human motor performance. 
Review of principles applicable to design of motor learning experiences in 
physical education. 
375. Teaching Physical Education. (3-3) Cr. 4. F.S. Prerequisite: 150, 
151 , 370, Sec Ed 305. Principles and current practices of teaching physical 
education. 
376. Principles of Teaching: A. Gymnastics B. Modem Dance. (0-4) Cr. 
2 each. W.S. Prerequisite: A. 153. B. 220 or 222, 285. Methods and techni-
ques of teaching gymnastics and/or beginning modern dance. 
386. Creative Teaching of Dance. (2-3) Cr. 3. Alt. S., offered 1977. 
Prerequisite: 376B. Teaching of dance as a creative art with emphasis on 
the choreographic process. 
417. Supervised Teaching in Physical Education in the Secondary 
School. Cr. 8 to 16. F.W.S. Prerequisite: 359, 430. Supervised teaching in 
the secondary schools. Advance reservation required. 
418. Supervised Teaching in Physical Education in the Elementary 
School. Cr. 8. F.W.S. Prerequisite: 260, 376B, El Ed 344. Supervised 
teaching in the elementary schools. Advance reservation required. 
430. Physical Education Curriculum Design and Program Organiza· 
tion. (3-2) Cr. 4. F.W.S. Prerequisite: 375. Current practices and principles 
applied to curriculum development (K-12) and to problems of organization 
and administration of instructional and extracurricular programs in 
physical education. 
452. Evaluation in Physical Education. (3-2) Cr. 4. F.W. Prerequisite: 
Senior standing. Survey of principles underlying process of evaluation. 
Review of selected test and measurement procedures and tools within the 
field of physical education. 
480. Physiology of Exercise. (3-3) Cr. 4. W.S. Prerequisite: Zoo! 156, 
Physiological basis of human performance; effects of physical activity on 
body functions. 
490. Independent Study. Cr. var. Prerequisite: Junior or senior standing. 
Independent study of problems or areas of interest in physical education 
and related areas. Advance permission required. 
A. Physical Education. 
D. Dance. 
E. Coaching. 
H. Honors. 
495. Seminar in Physical Education. (2-0) Cr. 2. S. Prerequisite: Senior 
standing. 
Physical Education 
Graduate Study 
Graduate programs with a specialization in physical 
education are administered through the Department of 
Professional Studies. (See Index.) 
Courses open to Graduate students for minor credit 
only: L S 353, 355, 494; PEM 359, 420, 494; PEW 359, 
370,455,460, 480. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates: 
520. The Social Analysis of Sport. (3-0) Cr. 3. Prerequisite: PEW 360, 
Soc 134. Sociological analysis of sport with emphasis on sociologic.al 
theory, sports structure and function in modern industrialized society: the 
systems of sport in regard to their role structure, formal organization, and 
professionalization and its differentiation along social class, age, and sex. 
540. Administration of Physical Education and Sport. (3-0) Cr. 3. 
Prerequisite: PEW 430 or PEM 494, or PEM 498. An analysis of research re-
lating theory and practice of administration in physical educ.ation and 
sport, the development of concepts related to the process of administration, 
types of administrative behavior, tasks and responsibilities of the ad-
ministrator, and the evaluation of the effectiveness of administration. 
550. Advanced Physiology of Exercise. Cr. var., maximum of 6. Pre-
requisite: PEW 480 or PEM 420. Concepts and methodology in assessing 
muscular; cardiovascular, respiratory, and metabolic adaptations to ex-
ercise. Analysis of factors affecting work c.apacity and performance. 
560. Perceptual Motor Leaming. (3-3) Cr. 4. Prerequisite: PEW 370, 
Psych 333 or equivalent. Emphasis on theories of perceptual motor learn-
ing characteriestics of the learner and the learning environment with im-
plications for the design of learning settings and further research. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Fifteen credits in educ.a-
tion. 
591. Supervised Field Experience. (0-3) to 9) Cr. 1 to 6. Prerequisite: 
Fifteen credits graduate work in special area. Supervised on-the-job field 
experience in special areas. 
593. Workshops. Cr. 1 to 5. Prerequisite: Fifteen credits in educ.ation. 
Courses for Graduate Students, major or minor 
615. Seminar. (1-3-0) Cr. 1 to 3. 
699. Research. Cr. arr. Prerequisite: Fifteen credits in educ.ation. 
Physics 
Richard G. Barnes, Chairman of Department 
Professors: Bowen, Carlson, Carr (Emeritus), Danielson, 
Earls, Finnemore, Fuchs, Hammer, Jensen (Emeritus), 
Kernan, Kirkham, Kliewer, Lamb, Lassila, Legvold, Liu, 
Lynch, Pursey, Ruedenberg, Sinha, Spedding, Stanford, 
Swenson, Talbert, Zaffarano. 
Associate Professors: Beavers, Clem, Cook, Crawley, 
Dean, Grossman, Hodges, Leacock, Peterson, Ross, 
Weber, Williams, Young. 
Assistant Professors: Anderson, Bureau, Buttram, 
Chesser, Dixon, Stassis, Traylor, Wohn. 
Instructors: Willson. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, major in physics, leading to the degree 
Bachelor of Science, see Sciences and Humanities, 
Curriculum. 
Physics is a basic natural science which attempts to 
describe, and provide an understanding of, our uni-
PHYSICS 251 
verse. The study of physics is an enlightening starting 
point for the understanding of many different dis-
ciplines. Students may choose physics for their major 
subject not only as preparation toward a career as a 
professional physicist or high school teacher, but also 
as a challenging approach to personal development or 
as preparation for such diverse areas as industrial ad-
ministration, law, medicine, and others. Although 
many opportunities exist for men and women who 
terminate their studies with a bachelor's degree, stu-
dents who meet the necessary scholastic standards 
often continue their studies in a graduate college where 
opportunities exist to explore and contribute to the 
most recent developments in the field. 
The minimum requirement for a degree in physics is 
31 credits of physics courses numbered 300 or higher 
and including one hour of 499. These 31 credits must 
include at least 5 credits of laboratory work selected 
from among 331, 332, 311, 311A, 311T, 394, 395. 
Credits from the courses 371, 372, 373, 447, 448, 449, 
489 and 490 may not be included in these 31 credits. 
Students planning to attend graduate college are strong-
ly urged to study at least one foreign language. 
Detailed sample degree programs with emphasis in 
various areas such as astrophysics, teacher preparation, 
and others are available to the student from the depart-
ment. It is to be emphasized that these sample pro-
grams are not rigid and the student and his personal 
adviser will determine a program to meet the specific 
needs of the student. 
Graduate Study 
The department offers work for the degree Master of 
Science with major in physics and for the degree Doc-
tor of Philosophy with major in physics, or in the 
particular areas, astrophysics, elementary particle 
physics, nuclear physics, and solid state physics; and 
minor work to students majoring in other departments. 
Facilities of the department and in the Ames 
Laboratory are available for both theoretical and ex-
perimental research. 
Students with bachelor's degrees in physics from 
other institutions ordinarily will qualify for graduate 
study here provided they have satisfactorily completed 
course work similar to that suggested for undergraduate 
physics majors at this university. In some cases, addi-
tional instruction at the intermediate level may be re-
quired. 
The degree Master of Science in physics is offered 
both with and without thesis. In either case, the basic 
requirements are the same; at least 45 credits of accept-
able graduate work must be completed, not less than 33 
of which must be in physics and not less than 9 from 
other departments. At least 17 of the credits in physics 
must be in courses at the 500- or 600-level exclusive of 
595 and 699. Students choosing a degree with thesis 
may take up to 12 credits of 699, but no credits of 595 
are to be applied toward the degree. Students choosing 
a degree without thesis should take one credit per 
quarter of 595, up to 3 credits, and may not apply any 
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credits of 699 toward the degree. Foreign language is 
not required. 
Each candidate for the Doctor of Philosophy degree is 
required to teach one year of elementary physics. In ad-
dition to course work in his major area a candidate 
must take 18 minor credit hours outside this area, not 
less than 9 of which must be from other departments. 
Department courses suitable for the interdepartmen-
tal minor in Technology and Social Change are 350, 
447, 448, 449, 528, and 529. 
Open for graduate minor credit only: 304, 311, 344, 
345, 346, 354, 355, 364, 365, 394, 395, 447, 448, 449, 
496. 
Courses Primarily for Undergraduate Students 
100. Introdudory Seminar. (1-1) Cr. 1. F. A survey of current research 
in the physics department, and of nonresearch-oriented careers in physics. 
For physics majors. 
•101. Foundations and Frontiers of Physics. (4-0) Cr. 4. F.W.S. An es-
sentially nonrnathematical survey of the principal areas of physics, both 
classical and modem, emphasizing the scope, methods, and goals of 
physics, and its relation to other fields of human activity. 
*106. Elementary Physics. (4-2) Cr. 4. F.W.S.SS. Basic topics in 
mechanics, nuclear energy, heat, electricity, and light, with emphasis on 
everyday applications. 
111A, 1118, 111G, 112A, 1128, 112G, 113. General Physics. (4-2) Cr. 
4 each. 111G: W, SS; 111A, 111B: F.; 112G: S, SS; 112A, 112B: W.; 113: 
F.S. Prerequisite: 11 lA, 11 lB, 11 lG: One-and-one-half units of high school 
algebra, one unit of geometry, and one-half unit of trigonometry; 112A, 
112B, 112G: 111A, or 111B, or 111G; 113; 112A, or 112B, or 112G. General 
background in physical concepts and principles for students who do not 
plan advanced study in physics or engineering. In 111A and 112A illustra-
tions and examples are drawn largely from the physical and engineering 
sciences, including architecture. In 11 lB and 112B, examples and illustra-
tions are taken largely from the life sciences, including medicine. 11 lA, 
111B, 111G: Mechanics; fluids; heat. 112A, 112B, 112G: Vibrations, wave 
motion, sound, light, electricity, and magnetism. 113: Electromagnetic 
waves; topics in modem physics including nuclear physics, radioactivity, 
and X-rays; the physics of instrumentation. 
151, 152, 153. Introduction to Astronomy. (3-0) Cr. 3 each. Yr. Pre-
requisite: One-and-one-half units of high school algebra, one unit of 
geometry, and one-half unit of trigonometry. For students who do not plan 
advanced study in physics or astronomy. 151: Coordinate systems, 
planetary motion, astronomical instruments, eclipses, moon and satellites. 
152: The solar system. 153: Stars, clusters, galaxies and nebulae. 
198. Physics of Music. (2-2) Cr. 3 F. Harmonic series, wave properties, 
resonance, tone quality, musical scales, room acoustics, instrument design, 
sound wave synthesis, and electronic music. For nonphysics students with 
musical interest. 
199. Physics of Sound Reproduction. (2-0) Cr. 2. W. Introductory-level 
course for nonphysics majors. Microphone, tape heads, cartridges, speaker 
transducers, amplification, disc and tape signal storage. AM and FM 
transmission. 
••221, 222, 223, 223P. Introduction to Cla!lliical Physics. 221, 222, 
223 (5-0) Cr. 5 each. 221 : F.W.S.; 222, 223: F.W.S.SS.; 223P (4-3) Cr. 5. F. 
Prerequisite: 221 : Math 120, or 130, or 130A; 222: 221 , Math 121 or 131 ; 
223 and 223P: 222, Math 122 or 132. For engineering ancf science majors. 
221: Elementary mechanics, emphasizing basic conservation laws. 222: 
Oscillations and waves, thermal physics, static electric fields , simple DC 
circuits. 223: Static magnetic fields , time-dependent electromagnetic fields, 
electromagnetic waves, optics. 223P: For physics majors and qualified stu-
dents seeking strong emphasis in physics. Includes one laboratory per 
week. 
271, 272. Physics, History and Society. (Hist 271, 272). (3-0) Cr. 3 
each. 271: F; 272: W. Primarily for freshmen and sophomores but open to 
all undergraduates. The course examines the assumptions upon which the 
sciences and humanities rest, and their impact upon society. Physical 
*The department recommends that credit in both 101 and 106 not be ap-
plied toward graduation. 
**The department recommends that credit in both 223 and 223P not be ap-
plied toward graduation. 
theories and experiments and works of history are compared and contrast-
ed to examine the foundations of the arts and sciences. Examples are taken 
from the lives and ideas of Newton and Einstein, and from other physicists, 
historians, and writers. The impact of physics and history upon society, 
both directly (ideas) and indirectly (technology) is studied. 
304. Thermodynamics. (3-0) Cr. 3. W. Prerequisite: 223 or 223P, Math 
213. Concepts of temperature, entropy, and other characteristic 
thermodynamic functions; laws of thermodynamics and applications to 
macroscopic properties of matter. 
311, 311A, 311T. Undergraduate Laboratory. ((}6) Cr. 3 each time 
taken. F.W.S. Prerequisite: 223 or 223P. Experiments in classical and 
modem physics. 31 lA is a special section for students interested in 
astrophysics and astronomy and section 31 lT is for students planning a 
career in high school teaching. 
324. Elementary Modern Physics. (4-0) Cr. 4. W. Prerequisite: 223 or 
223P. For engineering and science majors. Special theory of relativity, 
wave-particle nature of light and matter, quantum theory of atoms, nuclear 
physics. 
325. Elementary Solid State Physics. (4-0) Cr. 4. S. Prerequisite: 324, 
Math 213. Molecular and crystal binding, band theory of solids, electrical, 
thermal, optical, and magnetic properties of solids and semiconductors. 
331, 332. Introduction to Modem Physics. (3-2) Cr. 4 each. 331: W; 
332: S. Prerequisite: 331 : 223 or 223P, credit or classification in Math 213; 
332: 331. For physics majors and qualified students seeking a strong em-
phasis in physics. 331: Special theory of relativity, invarianre of Maxwell's 
equations, photons. 332: Development of the idea of quantization. Founda-
tions of the quantum theory of microscopic phenomena. 
344, 345, 346. lntrodudory Astrophysics. (3-0) Cr. 3 each. 344: F.SS.; 
345: W.SS.; 346: S. Prerequisite: 223 or 223P. 344: Astrophysical instru-
ments, techniques, and fundamental data. The solar system. 345: Stellar 
structure. Spectral classification. Variable stars. Binary stars. 346: In-
terstellar matter. Star clusters. Galaxies, nebulae, and cosmology. 
350. Physical Aspeds of Environmental Problems. (3-0) Cr. 3. W. 
Prerequisite: 113, 223 or 223P; Chem 142 or 148. Application of physical 
principles to environmental problems and their solutions. 
354, 355. Intermediate Mechanics. (3-0) Cr. 3 each. 354: W.; 355: S. 
Prerequisite: 354: 223 or 223P, Math 213; 355: 354. Newtonian mechanics; 
dynamics of particles, systems of particles, and rigid bodies. Lagrange's 
equations. 
381, 382. Classical Mechanics. (3-0) Cr. 3 each. 361: F.; 362: W. Pre-
requisite: 361 : 332, Math 213; 362: 361. For physics majors. 361 : Newte>-
nian mechanics. 362: Lagrangian and Hamiltonian mechanics. 
383. Introductory Quantum Mechanics. (3-0) Cr. 3. S. Prerequisite: 
362, Math 322. Various topics, including wave character of particles, un-
certainty principle, Schroedinger equation, square well problem, harmonic 
oscillator, and the hydrogen atom. 
364, 385. Electricity and Magnetism. (3-0) Cr. 3 each. 364: W.; 365: S. 
Prerequisite: 364: 223 or 223P, Math 322; 365: 364. Electrostatics, 
magnetostatics, potential theory. 365: Maxwell's equations, dynamic fields, 
generation and propagation of electromagnetic waves in dielectric and con-
ducting media. 
371, 372, 373. Ideas of Physics. (3-0) Cr. 3 each. Yr. A presentation 
primarily to liberal arts students of the basic objectives and methods of 
physics. 371: Concepts of classical physics-force, momentum, energy, 
electric and magnetic fields, wave motion, kinetic theory. 372: The revolu-
tion in physics from 1900 to 193D-relativity, quantum theory and atomic 
structure, nuclear physics. 373: Current physics--nuclei, fundamental 
particles, solid state. low temperature. 
394, 395. Principles of Electronic Devices. 394: (2-3) Cr. 3. W; 395: 
(2-4) Cr. 4. S. Prerequisites: 394: 223 or 223P, Math 213; 395: 394. 
Knowledge of material from 324, 325 or 331 , 332 is highly recommended. 
Physical principles behind various commercial and resean:h electronic de-
vices. Topics from transistors, operational amplifiers, radio, digital logic, 
transmission lines, masers and lasers. The major emphasis will be on 
semiconductor rather than tube technology. 
399. Seminar on Sec;ondary School Physics. (2-0) Cr. 1. F.W.S. Pre-
requisite: Permission of instructor. Review of materials and curricula for 
secondary school physics presented and discussed by members of the 
class. Required for approval to teach physics in seoondruy schools. 
447, 448, 449. Modem Physics. (3-0) Cr. 3 each. Yr. Prerequisite: 447: 
223 or 223P, Math 322; 448: 447; 449: 448. For students not majoring in 
physics. 447: Important aspects of classical physics, including classical 
mechanics, wave motion, and Maxwell's equations; the Schroedinger equa-
tion. 448: Application of the Schroedinger equation to the hydrogen atom. 
the H2 molecule ion, the helium atom, and electrons in a periodic lattice; 
semiclassical theory of absorption and emission of radiation. 449: Nuclear 
physics, relativistic energy, mass, momentum relations; nuclear masses and 
binding energies; alpha, beta, and gamma radioactivity; interaction of 
nuclear radiation with matter; nuclear reactions. 
450. Undergraduate Research. Cr. 1 to 6 each time taken. F.W.S.SS. 
Prerequisite: Permission of instructor. Experimental or theoretical research 
under staff supervision. 
480, 411. Quantum Mechanics and Atomic Physics. (3-0) Cr. 3 each. 
480: F.; 481: W. Prerequisite: 363. For physics majors. 480: Systematic de-
velopment of quantum mechanics. Includes operators, eigenfunctions, and 
eigenvalues, perturbation theory, many-particle systems., atomic structure. 
481: Applications of quantum mechanics. Includes chemical binding and 
molecular structure, scattering theory. 
412. Statistical and Solid State Physics. (3-0) Cr. 3. W. Prerequisite: 
363. Introduction to statistical mechanics and to the transport properties, 
magnetic properties, and the band theory of solids. 
413. Introductory Nuclear Physics. (3-0) Cr. 3. S. Prerequisite: 363. In-
teraction of radiation with matter. Emission and detection of alpha, beta, 
gamma rays. Systematics and structure of nuclei. Models of nuclei. Nuclear 
reections. 
414. Elementary . Particle Physics. (3-0) Cr. 3. S. Prerequisite: 363. 
Quantum numbers and masses of the elementary particles, the quark 
model; weak, electromlignetic, and strong interactions; scattering and de-
cays of elementary particles; optical and particle-exchange models of scat-
tering. 
419. Tutorial Seminar. (1-0) Cr. 1 each time taken. F.W.S. Prerequisite: 
Permission of instructor. For junior and senior physics majors. Topics of 
interest in physics discussed in small groups. Offered on satisfactory-fail 
basis only. 
490. Independent Studies. Cr. 1 to 4 each time taken. Prerequisite: 
Permission of instructor. 
H. Honors. 
496. Optics. (3-0) Cr. 3. F. Prerequisite: 365. Physical optics: in-
terference, diffraction, scattering, polarization, coherence. 
499. Seminar. (1-0) Cr. 1. F.W.S. Required of all physics seniors. Topics 
in career planning, employment opportunities, and national policy with 
respect to the physics community are reported and discussed by members 
of the class. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
509. Relativity and High Energy Astrophysics. (3-0) Cr. 3. Alt. S., of-
fered 1977. Prerequisite: Permission of instructor. General relativity, cos-
mology, neutron stars, black holes, pulsars, quasars, 3°K background radia-
tion, ultra-violet and gamma-ray celestial sources. 
510. ot.ervational Astrophysics. (1-4) Cr. 3. F.SS. Prerequisite: 
Permission of instructor. Techniques of astrophysical data acquisition, re-
duction, and analysis, using photoelectric, spectrographic, and photo-
graphic equipment on a telescope. 
511, 512, 513. Solid State Physics. (3-0) Cr. 3 each. Yr. Prerequisite: 
511: 304, 482; 512: 511; 513: 512. Crystal symmetry, free electron model, 
band theory of solids, Fermi surface, transport properties, superconducti-
vity, ferromagnetism. 
524, 525, 528. Nuclear Physics. (3-0) Cr. 3 each. Alt. Yrs., offered 
1976-1977. Prerequisite: 524: 483; 525: 524; 526: 525. Theory of nuclear re-
actions and alpha, beta, and gamma radioactivity; nuclei; nuclear models. 
Interaction of charged particles with matter. 
528, 529. Physics of the Upper Abnosphere. (Meteor 528, 529). (3-0) 
Cr. 3 each. Alt. W.S., offered in 1976. Prerequisites: 528: 325 and 365 or 
equivalent; 529:528. Survey of experimental data and theoretical tech-
niques dealing with the physics of the ionosphere, mesosphere, and 
stratosphere. 
531, 532. Tbennodynamics, Statistical Mechanics and Kinetic 
Theory. (3-0) Cr. 3 each. 531: W.; 532: S. Prerequisite: 531: 304, Math 410; 
532: 531. The laws of thermodynamics; thermodynamic functions; applica-
tions to various systems; phase equilibria; principles of statistical 
mechanics; the microcanonical, canonical, and grand canonical ensembles 
of classical and quantum mechanics and their application to physical 
problems; kinetic theory and equation of state of gases; transport theory; 
Boltzmann transport equations; Brownian motion and noise. 
537, 538, 539. High Energy Physics. (3-0) Cr. 3 each. Alt. Yrs., offered 
1976-1977. Prerequisite: 537: Credit or classification in 591; 538: 537, 
credit or classification in 592; 539: 538, credit or classification in 593. 
Special theory of relativity, reaction kinematics, basic properties of elemen-
tary particles and reactions, SU (3) and other classification schemes. 
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555, 558, 557. Astrophysics. (3-0) Cr. 3 each. Yr. Prerequisite: 
Permission of instructor. 555: Fundamental astrophysical data, measure-
ments, comets, meteors, interplanetary medium, planetary atmospheres 
and interiors. 556: Stellar spectroscopy, spectral classification, stellar in-
teriors and atmospheres, stellar evolution, eclipsing and spectroscopic 
binaries. 557: Star clusters, galactic structure, interstellar matter and 
nebulae, cosmology. 
584. Advanced Classical Mechanics. (3-0) Cr. 3. F. Prerequisite: 355 or 
362; Math 410. Advanced methods and problems in dynamics. Lagrange 
and canonical equations, normal coordinates, rigid body mechanics, 
canonical transformation, Hamilton-Jacobi equations. 
571, 572, 573. Advanced Electricity and Magnetism. (3-0) Cr. 3 each. 
Yr. Prerequisite: 571 : Math 322, 411; 572: 571; 573: 572. 571, 572: Elec-
trostatics, magnetostatics, boundary value problems, Maxwell's equations, 
electromagnetic fields, and wave phenomena in macroscopic media, wave 
guides. 573: Relativistic physics. Special theory of relativity, motion of 
charged particles, general theory of electromagnetic radiation, radiation 
produced by charges moving and in collision, radiation damping. 
590. Special Topics. Cr. var. Prerequisite: Permission of instructor. 
Topics of current interest in astrophysics, high energy physics, nuclear 
physics, solid state physics, general relativity, cosmic electrodynamics, and 
atmospheric physics. Topics in other areas may be offered from time to 
time depending upon current staff interests. 
591, 592, 593. Quantum Physics. (3-0) Cr. 3 each. Yr. Prerequisite: 591: 
480; 592: 591; 593: 592. Schroedinger theory, representations, approxima-
tion methods, time-dependent problems, elementary scattering theory. 
595. Tutorial Physics. Cr. var. Prerequisite: Permission of instructor. In-
dividually directed study of research level problems for students electing 
the nonthesis MS. degree option. 
Courses for Graduate Students, major or minor 
801, 802. Stellar Interiors. (3-0) Cr. 3 each. 601: Alt. F., offered 1976; 
602: Alt. W., offered 1977. Prerequisite: 601: 557; 602: 601. Theory of the 
stellar interior. Polytropes and homology sequences. Stellar opacity and 
energy sources. Observational evidence of stellar evolution. White dwarfs. 
602: Stellar models. Stellar evolution and nucleo-synthesis. Rotation and 
stellar stability. Cepheids, neutron stars. 
804, 805. Stellar Abnospheres. (3-0) Cr. 3 each. 604: Alt. F., offered 
1975; 605: Alt. W., offered 1976. Prerequisite: 604: 557; 605: 604. 604: 
Radiative transfer. Model stellar atmospheres. 605: Spectral line formation 
and broadening mechanism. Curve of growth, abundances, departures from 
local thermodynamic equilibrium. 
807. Interstellar Matter. (3-0) Cr. 3. Alt. S., offered 1976. Prerequisite: 
557. Theory of physical processes in the interstellar medium: interstellar 
grains, galactic radio emissions, magnetic fields, and synchrotron radiation. 
Dilute radiation fields, gaseous nebulae, planetary nebulae, evolutionary 
role of interstellar matter. 
811, 812, 813. Quantum Theory of Solids. (3-0) Cr. 3 each. Alt. Yrs. , 
offered 1976-1977. Prerequisite: 611: 593; 612: 611 ; 613: 612. 611: X-ray 
and neutron diffraction; phonon dispersion relations; one-electron theory 
and band-structure calculations; exchange and correlation. 612: Optical 
properties; transport properties; conductivity; magnetic phenomena; the 
Fermi surface and its determination: cyclotron resonance, de Haas-van 
Alphen effect, ultrasonic attenuation, magnetoresistance. 613: Crystal field 
theory; magnetic resonance; cooperative phenomena: magnetism, supercon-
ductivity. 
824, 825, 828. Nuclear Theory. (3-0) Cr. 3 each. Alt. Yrs., offered 
1975-1976. Prerequisite: 624: 593; 625: 624; 626: 625. 624: Nuclear models 
and nuclear matter. 625: Beta decay and nuclear spectroscopy. 626: Nuclear 
reactions. 
837, 838, 839. Fundamental Particle Physics. (3-0) Cr. 3 each. Alt. 
Yrs., offered 1975-1976. Prerequisite: 637: 593; 638: 637; 639: 638. 
Relativistic quantum mechanics of particles with any spin, S-matrix theory, 
applications of quantum electrodynamics, Regge poles, current algebras, 
applications in theory of weak and strong interactions. 
850. Advanced Seminar. (1-0) Cr. 1 each time taken. F.W.S. Topics of 
current interest. 
A. Nuclear Physics. 
B. Solid State Physics. 
C. Astrophysics. 
D. High Energy Physics. 
880. Advanced Topics in Physics. Cr. 1 to 3 each time taken. F.W.S. 
Courses on advanced topics and recent developments. 
A. Nuclear Physics. 
B. Solid State Physics. 
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C. Astrophysics. 
D. High Energy Physics. 
874, 875, 878. Application of Group Theory to Physics. (3-0) Cr. 3 
each. Alt. .Yrs., offered 1976-1977. Prerequisite: 674: 593; 675: 674; 676: 
675. 674: Theory of groups and group representations. Finite groups, with 
applications mainly to solid state physics and molecular theory. 675: 
Theory of continuous groups, with emphasis on the three-dimensional 
rotation group. The symmetric groups. Applications mainly to systems of 
many particles. 676: The symmetry properties of space-time. Unitary 
groups. Applications mainly to particle physics and to nuclear and atomic 
physics. 
881, 882, 683. Quantum Mechanics. (3-0) Cr. 3 each. Yr. Prerequisite: 
681 : 593; 682: 681; 683: 682. Angular momentum theory, second quantiza-
tion, relativistic wave equations, symmetry operations, many particle 
theory, propagators, S-matrix. 
899. Research. 
Plant Pathology 
For description of courses, see Botany and Plant 
Pathology. 
Political Science 
Jorgen S. Rasmussen, Chairman of Department 
Professors: Boles, Cook, Hadwiger, Kihl, Parks, Talbot, 
Wiggins. 
Associate Professors: Olorunsola, Wessel 
Assistant Professors: Dorfman, Fitzpatrick, Hutter, 
Moses, Schmidt, Shakeshaft, Whitmer. 
Instructors: Coates, Coveyou, Newcomer. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, with major in political science, leading to 
the degree of Bachelor of Arts, see Sciences and 
Humanities, Curriculum. 
The study of political science is designed to enable 
the student to become familiar with theories of public 
values and patterns of political systems - national, re-
gional, and international. A political science major 
should complete a broad liberal arts program which 
would maximize opportunities for study in related 
(social science) disciplines, as well as in the various 
areas of the humanities. A detailed statement of de-
partmental requirements may be obtained from the de-
partmental office. 
Each student majoring in political science will work 
out with his or her adviser appropriate means for 
beginning to develop a facility in the use of a research 
tool. As a minimum, each student should have 12 
hours in a research tool, such as a single foreign 
language or quantitative techniques. 
The department has no physical education require-
ment. 
Students majoring in political science may substitute 
a second major in international studies in place of an 
optional minor in the College of Sciences and 
Humanities. See International Studies. 
A prelaw undergraduate program may be pursued 
through a major in political science. For a more com-
plete statement see Preprofessional Study. 
Graduate Study 
The department offers work for the degree Master of 
Arts with major in political science and minor work to 
students majoring in other departments. The program 
is designed to enable its graduates to engage in gov-
ernmental research, enter public service or private in-
dustry, pursue further graduate study, or teach. Both 
thesis and nonthesis options are available. Within 
either option, a specialization in public administration 
is possible. This department also has a joint Juris Doc-
tor/Master of Arts program with the Law School of 
Drake University. In addition, graduate students may 
wish to work for certification for high school or junior 
college teaching. 
Brochures setting forth the detailed requirements for 
the degrees within each option, and for the J.D./M.A. 
degrees, may be obtained from the political science of-
fice. 
Prerequisite to major graduate work in the depart-
ment is normally the completion of at least 21 quarter 
credits in political science. Applicants are required to 
submit Graduate Record Examinations for both ap-
titude and advanced examinations. 
Each student entering the Master of Arts program in 
political science is expected to have completed one 
year of a foreign language (equivalent to 12 quarter 
credits) and a course in basic statistics (equivalent to 
Stat 101). If this has not been done, the student may 
remedy the deficiency by passing equivalent courses, 
for which no graduate credit will be received. 
In addition, each student must complete one of the 
following requirements: 
(1) Language -Two years of undergraduate instruc-
tion (including the one year of foreign language pro-
vided above) in a single language, with grades averag-
ing 2.7 (on a 4.0 scale); or, a passing grade in the 
Educational Testing Service examination. 
(2) Statistics - Successful completion of Stat 401. 
Stat 402 is recommended also, but not required. 
These requirements are only the basic minimums. 
The student's advisory committee will decide if addi-
tional work, in either language or statistics, is 
necessary. 
The department also offers a Master of Arts program, 
with no language requirement and a choice of a thesis 
or an internship requirement, to those students who 
wish to prepare for, or are employed in, government 
service. 
The department cooperates in the interdepartmen-
tal programs of Industrial Relations and of Technology 
and Social Change. (see Index.) 
Courses open to graduate students for minor credit 
only: 410, 420, 421, 422, 430, 431, 432, 433, 434, 440, 
441, 443, 444, 446, 447, 448, 453, 457, 464, 467, 468, 
471A, 471B, 471C, 472, 473, 474A, 474B, 476. 
C.ourses Primarily for Undergraduate Students 
100. Introduction to Political Science. (2-0) Cr. 1. F. General introduc-
tion to the discipline; discussion of the several fields within political 
science; consideration of career opportunities. OOered satisfactory-fail 
only. 
215. American Government. (3-0) Cr. 3. F.W.S. Fundamentals of de-
mocracy; nature of federalism; fundamentals of the presidential, con-
gressional, and judicial process; the role of public opinion, interest groups, 
and political parties in the governmental process. 
216. Policies of American Government. (3-0) Cr. 3. F. W.S. Pre-
requisite: 215. Policies and problems of national government; national 
security, foreign policy, governmental finance; regulation of business, 
labor, and agriculture; science, education, and welfare activities. 
*217. American Government: Institutions and Policies. (5-0) Cr. 5. 
F.W.S. Fundamentals of American democracy; nature of federalism; institu-
tions and processes of the executive, legislative, and judicial branches of 
government; role of public opinion, interest groups, and political parties. 
Policies and problems of national government. 
225. Political Llves. (3-0) Cr. 3. W. Political experiences via the medium 
of biography and autobiography. Major political figures from different 
societies and periods of history covered. 
230. Introduction to Political Philosophy. (4-0) Cr. 4. F.S. Basic issues 
in past and contemporary political systems, such as freedom, power, 
justice, security, general welfare, law and property as considered by major 
political theorists. 
241. Introduction to Foreign Governments and Politics. (3-0) Cr. 3. 
F.W.S. Basic concepts and major theories; application to selected political 
systems, including nonwestern and communist political systems. 
251. Introduction to International Politics. (3-0) Cr. 3. F.W.S. Tradi-
tional concepts of balance of power, dynamics of interstate relations, ra-
tionality of decision-makers; imperialism and trade patterns, governance of 
large corporations; resources of the earth; and estimates of future problems 
of survival. 
290. Special Problems. Cr. var. F.W.S.SS. 
A. American Government and Politics. 
B. Theory and Method. 
C. Comparative Politics. 
D. International Relations. 
E. Extended credit. The student may earn an additional one or two credits 
for extra study done for any 100 or 200 level course, with instructor's 
approval. 
H. Honors. 
310. State and Local Government. (3-0) Cr. 3. W.S. Prerequisite: Three 
credits in political science. Wiggins. Role of state and local governments in 
American political process. Federalism as viewed from the states. Key 
linkage mechanisms in state and local politics - political parties, interest 
groups, and elections. Structure and behavior of major governmental 
branches - legislative, executive, and judiciary. Structure and functions of 
local governments in U.S. 
311. Municipal Government and Politics. (3-0) Cr. 3. F.W.S. Pre-
requisite: Three credits in political science. Fitzpatrick, Whitmer. Legal 
position of municipal corporation, forms of organization, administration of 
municipal services, problem solving in municipal government. urban 
political process, goals for urban America. 
320. American Judicial Process. (3-0) Cr. 3. Prerequisite: 215 or 217. 
Shakeshaft. Structure, process, and personnel of American courts; em-
phasis on governmental and political consequences of court decisions for 
public policy. 
330. Introduction to Empirical Theory. (3-0) Cr. 4. F.W.S. Prerequisite: 
215, or 217, or 230, or 241 . Hutter. Behavioral approach to political 
science; empirical political practices, systems theory and decision making, 
power, conflicts and coalitions, attitudes and opinions. 
331. Introduction to Empirical Political Research. (3-1) Cr. 4. Pre-
requisite: Three credits in political science. Hutter. Techniques of em-
pirical political research and analysis: surveys, legislative, judicial, and 
election data; introduction to statistics and computer techniques. 
340. Politics of Developing Areas. (3-0) Cr. 3. Olorunsola. Analysis of 
indices of underdevelopment as they relate to the political process of de-
veloped states. Impact of social and technological change on the political 
systems of developing areas. 
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341. Politics of Japan. (3-0) Cr. 3. F. Kihl. Political traditions and 
cultures. Contemporary governmental structures and processes. 
342. Politics of the People's Republic of China. (3-0) Cr. 3. W. Kihl. 
The Chinese Revolution: origins, political theory and practice, party and 
government. China as a developing nation. 
343. Latin American Government and Politia. (3-0) Cr. 3. F. Schmidt. 
Political institutions, processes, and contemporary issues. Selected coun-
tries examined intensively to illustrate generalizations. Role of parties, 
military, church, interest groups, and ideology. 
345. British Politics. (3-0) Cr. 3. F. Dorfman, Rasmussen. 1be social and 
cultural context of British politics. Parties, elections, and governmental 
structures. 
346. Governments of Western Europe. (3-0) Cr. 3. W. Dorfman, 
Rasmussen. Comparative study of political institutions of France, Germany, 
and Italy with emphasis on parties, elections, and governmental structures. 
352. The Asian Political Environment. (3-0) Cr. 3. S. Kihl. Political 
forces in Asia, particular attention to smaller countries and current con-
flicts. 
358. United States Foreign Policy. (3-0) Cr. 3. W.S. Prerequisite: 215 or 
251, or Hist 4778 or 477C. Newcomer. Elements of U.S. foreign policy, con-
sistency, ideology. Diplomacy and decisions in crises. 
360. Congress and the State Legislatures. (3-0) Cr. 3. Prerequisite: 
Three credits in American government. Wiggins. Theory or representation 
in democratic government. Organization, procedures, voting patterns, and 
leadership roles of United States Congress and state legislatures. 
361. The President and the State Governors. (3-0) Cr. 3. Prerequisite: 
215. Hadwiger. Creation and historical development of the office of chief 
executive; character and behavior of past chief executives; selection and 
control; powers; roles; functions; executive staff; relations with Congress; 
press; public opinion. 
410. Iowa Government and Politics. (3-0) Cr. 3. Prerequisite: 215, or 
217, or 310. Wiggins. An analysis of Iowa government and politics, focus-
ing upon major institutions of government: political parties, interest 
groups, legislature, supreme court, and chief executive. Role of 
municipalities and counties as Jcx;al units of Iowa government. 
420. Constitutional Law. (3-0) Cr. 3; or (3-1) Cr. 4. F. Prerequisite: 215 
or 217; junior classification. Boles. Development of the United States 
Constitution through judicial action; influence of public law and judicial 
interpretations upon American government and society. 
421. Civil Liberties. (3-0 or 3-2) Cr. 3-4. W. Prerequisite: 215 or 217; 
junior classification. Boles. American constitutional and statutory guaran-
tees of civil rights. First Amendment rights of conscience and freedom of 
expression as well as the rights of defendants. Application of equal protec-
tion of the laws to minority groups. Various reform proposals. 
422. International Law. (3-0) Cr. 3. S. Prerequisite: 215, or 217, or 251; 
junior classification. Development of the principles of international Jaw of 
peace and war; analysis of theories concerning its nature and fundamental 
conceptions, its relation to national law; problems of international legisla-
tion and codification. 
430. Development of Political Thought C88Bical Political Thought. 
(3-0) Cr. 3. F. Prerequisite: Six credits in political science, philosophy, or 
European history. Shakeshaft. Major conceptual issues in political thought 
as reflected in original writings of classical authors: friendship, commu-
nity, and concepts of man's basic nature as bases of authority; natural law; 
force as a basis of political authority; the concept of society outside the 
political order. Contemporary application. Plato through Machiavelli. 
431. Development of Political Thought: Modem Political Thought. 
(3-0) Cr. 3. W. Prerequisite: Six credits in political science, philosophy, or 
European history. Shakeshaft. Analyses of the nature of man and their in-
fluence on contract theory; varieties of contract theory; the emergence of 
private rights; differing connotations of liberty; constitutionalism; sov-
ereignty and the modem state; modem theories of community. Calvin and 
Hobbes through Rousseau and Burke. ' 
432. Development of Political Thought: Contemporary Political 
, Thought. (3-0) Cr. 3 . S . Prerequisite: 430 or 431. Shakeshaft. Hegel as a 
precursor to Marx: dialectical materialism; bureaucracy; law; Anglo-
American personal liberties; the influence of sociological analysis; pro-
blems in democratic theory. Marx, Mill, Weber, and contemporary authors. 
433. American Political Thought. (3-0) Cr. 3. S. Prerequisite: Six 
credits in political science or in American history. Talbot. Analysis of ma-
jor trends in the development of American political ideas, institutions, and 
theories. 
434. Political Socialization. (3-0) Cr. 3. Prerequisite: Six credits in 
political science, 330 recommended. Fitzpatrick. lbeories of civic educa-
tion; political learning throughout life; political attitudes, cognitions, and 
values of preadults; agents of political socialization; the socialization pro-
cess; systemic effects of political socialization. 
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440. Policy-Making in Britain. (3-0) Cr. 3. W. Prerequisite: 345. 
Dorfman, Rasmussen. The substance of an decision-making process for 
selected public policies in Britain, such as economic policy, foreign policy, 
socialized medicine, nationalired industry. Implications of political 
socialization for policy-making. 
441. Public Problems and Policies in Western Europe. (3-0) Cr. 3. S. 
Prerequisite: 346. Dorfman, Rasmussen. Comparative study of political 
socialization and policy-making in selected fields in France, Germany, and 
other western European nations. Impact of Common Market on national 
political systems. 
443. The U.S. and Latin America. (3-0) Cr. 3. W. Prerequisite: 241. 
Schmidt. Analyzes the political consequences of Latin American depen-
dency and the growth of nationalism. Monroe Doctrine, aid, revolution, 
nationalization, multi-national corporations. 
444. Government and Politics of the Soviet Union. (3-0) Cr. 3. F. 
Moses. Prerequisite: 241. Analysis of Soviet political systems and society. 
Organization and functioning of the Communist Party and its role in 
development of the Soviet Union. Problems of continuity and change in 
structure, processes, and policies of the Soviet political system. 
448. Governments of West Mrica. (3-0) Cr. 3. Olorunsola. F. Pre-
requisite: 241. Traditional political cultures, the rise of nationalism, cur-
rent political institutions and processes of the West African states. 
447. Governments of F.ast Mrica. (3-0) Cr. 3. W. Olorunsola. Pre-
requisite: 241. Traditional political cultures, the development of na-
tionalism, modem political institutions and processes of Kenya, Uganda, 
and Tanzania. 
441. The Military and Politics. (3-0) Cr. 3. Alt. yrs., offered 1976-77. 
Prerequisite: 241. Type and nature of civil military relations, why and how 
the military intervenes in politics, the theories of the military and develop-
ment. Case studies of developmental performance of the military, 
possibilities of military disengagement. 
453. International Organizations. (3-0) Cr. 4. Prerequisite: 251. 
Newcomer. A survey of private and public organi:mtions such as the 
United Nations, International Monetary Fund, and multi-national corpora-
tions, and their influence on our daily lives. 
457. Soviet Foreign Policy. (3-0) Cr. 3. W. Prerequisite: 444 or 251. 
Moses. Basic factors determining the formulation and execution of Soviet 
foreign policy. Analysis of the process and development of foreign policy 
since 1945, emphasizing the post-Stalin period in Europe, in interbloc rela-
tions, and in the Third World. 
484. American Political Parties. (3-0) Cr. 3. F. Prerequisite: Six credits 
in American government. Wiggins. Systems theory applied to political 
parties, concepts of group structure, party evolution, party supporters and 
leaders, voting behavior, party in government. 
487. Interest Groups in American Politics. (3-0) Cr. 3. W. Prerequisite: 
Six credits in American government. Historical development of political in-
terest groups, major theories of their group roles, internal structure and 
operations of interest groups, relationship between interest groups and gov-
erning, including the role played by lobbyists in the political process. 
488. Public Opinion and Voting Behavior. (3-0) Cr. 3. S. Prerequisite: 
Three credits in American government. Hadwiger. Role of public opinion 
and mass participation, theory of elections, structure and distribution of 
public opinion, voting patterns and voting behavior, community elites and 
opinion leaders, exercise in community opinion sampling. 
471A. Bmeaucratic Politics. (3-0) Cr. 3. F. Prerequisite: Six credits in 
American government. Wessel. The role of administration in public policy 
making. The interactions of administrators, Congress, pressure groups, and 
the legal system 
4718. Public Administration. (3-0) Cr. 3. W. Prerequisite: Six credits in 
American government. Wessell. Analysis of the operations of the executive 
branch of government. Problems of organizing that branch to achieve max-
imum efficiency. 
471C. Tecbniq-. of Public Administration. (3-0) Cr. 3. Alt. S., offered 
1976. Prerequisite: Six credits in American government. Major techniques 
for utilizing communications, budget, labor relations, publicity, and inter-
governmental relations in public administration. 
472. Government and Regulation. (3-0 or 3-2) Cr. 3-4. W. Prerequisite: 
Six credits in American government. Wessel. Structure and politics of 
regulatory agencies. Interactions of the executive, congress, judiciary, and 
regulatory agencies. 
473. World Food Politics. (3-0) Cr. 3. Prerequisite: Six credits in 
political science. Hadwiger. National production policies, political con-
siderations in international exchange of commodities concept and practice 
of World Food Bank. impact of food situation upon national policies. 
474A. Public Land and Land U1e C.onbol Policies. (3-0) Cr. 3. Pre-
requisite: Six credits in American government. Talbot. Political processes, 
legal structures, policies, impact, and current issues relative to public and 
private land use. 
4748. Environmental Quality Policies. (3-0) Cr. 3. Prerequisite: Six 
credits in American government. Talbot. Political issues and policy 
alternatives relative to environmental pollution; structure and output of en-
vironmental agencies at national, state, and local governmental levels. 
476. Administrative Law. (3-0) Cr. 3; or (4-0) Cr. 4. S. Prerequisite: 215 
or 217; junior classification. Boles. Constitutional problems of delegation of 
governmental powers, elements of fair administrative procedures, judicial 
control over administrative determinations. 
490. Independent Study. Cr. var. F.W.S.SS. Special studies in the 
political institutions, processes and policies of American, foreign, and in-
ternational governments. Also, studies in traditional and behavioral 
political theory. 
A. American Government and Politics. 
B. Theory and Method. 
C. Comparative Politics. 
D. International Relations. 
E. Extended credit. The student may earn an additional 1 or 2 credits for 
extra study done for any 300 or 400-level course, with instructor's ap-
proval. 
H. Honors. 
I. Internship. 
*The department recommends that credit in 217 not be applied toward 
graduation if the student has received credit for 215 or 216. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
510. State Government and Politics. (3-0) Cr. 3. F. Prerequisite: 310. 
Wiggins. A comparative analysis of state political systems. Role of interest 
groups, political parties, legislatures, courts, and governors in state politics. 
Examination of possible determinants of, public policy outputs at the state 
level. 
511. Public Policy and Local Government. (3-0) Cr. 3. Alt. S., offered 
1976. Prerequisite: 310. Boles. Analysis of structure, administration, and 
legal basis of the county, township, and special districts such as school and 
drainage districts. Evaluation of local governmental functions such as 
education, welfare, highways, including problems of taxation and finance. 
Effects of population shifts on future of local governments. 
512. Urban Politics. (3-0) Cr. 3. W. Prerequisite: 311. Fitzpatrick. Struc-
ture and process of urban political systems, selected problems in urban 
politics. 
520. Public Law and Public Policy. (3-0) Cr. 3. W. Prerequisite: 320 or 
420. Boles. Role of the federal judiciary in policy making in the United 
States. Jurisdictional limitations and judicial attitudes and personality in 
the decision-making process. Statistical analyses of judicial behavior. 
530. Advanced Political Tbou!Jht. (3-0) Cr. 3. Alt. S., offered 1977. 
Prerequisite: Six credits in courses numbered 430 through 433. Shakeshaft. 
Intensive study of one or more of the traditional and contemporary 
political philosophers. 
531. Intermediate Political Behavior and Research. (5-0) Cr. 5. W. 
Prerequisite: 330 and 331. Hutter. Major contemporary developments in re-
search and analysis of political behavior and empirical theory. 
532. Applied Theory and Methodology. (4-0) Cr. 4. Alt. yrs. Pre-
requisite: 531. Hutter or Coveyou. Application of theory and method to in-
dividual research projects. 
543. Single-Party States. (3-0) Cr. 3. Prerequisite: Six credits in com-
parative politics. Internal dynamics of single-party states. Analysis of 
policy-making process, the role of ideology, party membership, elite 
recruitment and promotion, and factors influencing the prospects and 
directions of political change in a single-party state. 
547. Political Leadership. (3-0) Cr. 3. Prerequisite: Nine credits in 
political science. Various forms of leadership and leader-follower relations 
studied. Obligations, exchanges, incentives, coercion, corruption, bossism 
in both the U.S. and foreign experiences. 
549. C.omparative Political Behavior. (3-0) Cr. 3. Prerequisite: 330 or 
468. Empirical analysis of political behavior in cross-national perspective, 
including activist participation, level of citiren political sophistication, 
cleavage structures and voting, the role of partisan identification. 
559. International Relations Theory. (3-0) Cr. 3. Prerequisite: Six 
credits in international studies. Newcomer. A review, analysis, and ap-
plication of recent theoretical attempts to order systematically the field of 
international relations, especially lateral pressure, cyclical phenomena, de-
cision-making, and imperialism. 
560. Legislative Behavior. (3-0) Cr. 3. S. Prerequisite: Six credits in 
American government. Wiggins. Principles, procedures, and problems of 
the legislative process. Structure and organization of state legislatures and 
the United States Congress. 
561. The Chief Executive. (3-0) Cr. 3. F. Prerequisite: Nine credits in 
American government. Hadwiger. Legal and political forces influencing the 
U.S. president, governors, and other governmental executives in decision 
making, developing and administering programs of government, leading 
public opinion, and influencing legislation. 
571A. The Administrative Process. (3-0) Cr. 3. Prerequisite: 471. 
Wessel. Classic and current administrative theory, with applications to the 
budgetary process. 
5718. Public Personnel and Fhancial Administration. (3-0) Cr. 3. Alt. 
yrs., offered 1976-77. Prerequisite: 571A. Recruitment, promotion, inter-
action of public service personnel. The development, administration, and 
auditing of public taxation, budgeting, and expenditures. 
574. Development Administration. (3-0) Cr. 3. W. Prerequisite: Nine 
credits in political science. Wessel. Olorunsola. Theories and practices of 
the administration of development. The role of the bureaucracy in system 
maintenance, control and change in developing states. Case studies of some 
development projects in developed and developing countries will be ex-
amined. 
575. Public Policy Analysis. (3-0) Cr. 3. F.W.S.SS. Prerequisite: Six 
credits in American government. Basic concepts, measurement, determi-
nant, and evaluation of public policy and policy output. Application to 
selected policy areas. 
590. Special Topics. Cr. 2 to 5 each time taken. F.W.S.SS. Prerequi site: 
Fifteen credits in political science, permission of instructor. 
A. American Political Institutions. 
B. Public Law. 
C. Political Theory and Methodology. 
D. Comparative Government. 
E. International Relations. 
F. Political Parties and Policy Formation. 
G. Public Administration and Public Policy. 
I. Internship. 
T. Teaching Preparation. 
591. Seminar in the Teaching of American Government. (3-0) Cr. 3. 
F. Preparation for college teaching. Required of graduate students who are 
or plan to become teaching assistants in 215. Credit does not count toward 
degree requirements. Offered on satisfactory-fail basis only. 
Courses for Graduate Students, major or minor 
610. Graduate Seminars. (3-0) Cr. 3 for each seminar. F.W.S.SS. Pre-
requisite: Fifteen credits in political science. 
A. American Political Institutions. 
B. Public Law. 
C. Political Theory and Methodology. 
D. Comparative Government. 
E. International Relations. 
F. Policy Process. 
G. Public Administration and Public Policy. 
699. Research. 
· Pre professional Study 
Requirements for admission to most professional 
academic programs can be met by study at Iowa State 
University. These requirements may be met in the 
course of obtaining a bachelor's degree from Iowa State, 
or at a level below that of a degree, depending on the 
intended field of study. In some programs requiring 
three years of preprofessional work, a student may, by 
careful planning, complete requirements for the 
bachelor's degree upon transferring to Iowa State 45 
quarter credits of professional course work. Specific in-
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formation on the programs involving preparation for 
study in the various professions are described more ful-
ly below. 
Students interested in preparing for professional 
study are encouraged to identify their interests early in 
their college career. As soon as the choice of a pro-
fessional field is made, the student will be assigned to 
an adviser who is familiar with the requirements of the 
appropriate professional schools. Except as indicated 
otherwise below, the advising of preprofessional stu-
dents is coordinated by the dean of the College of 
Sciences and Humanities, who can provide specific in-
formation concerning the preprofessional programs 
available at Iowa State University. 
Bachelor's Degree Programs 
Human Medicine. Most medical schools recom-
mend a preprofessional background composed of a 
good foundation in the natural sciences (mathematics, 
chemistry, biology, physics), highly developed com-
munication skills, and a rich background in the social 
sciences, humanities, and arts. To obtain this back-
ground, students should elect four years of pre-
professional study leading to the bachelor's degree. 
Law. Nearly all accredited law schools now require 
an applicant to present a bachelor's degree with an ex-
cellent grade average for entry to the study of law. The 
bachelor's program should develop a high skill in 
creative thinking, comprehension and expression of 
ideas, and understanding of human institutions and 
values. It is possible in some cases to receive a degree 
from Iowa State following three years of study here and 
completion of suitable credits in law. It is also possible 
to combine a master's degree program with a degree in 
law. In either case, early planning is required. 
Theology. All theological schools require a 
bachelor's degree for admission. The American As-
sociation of Theological Schools recommends the 
following areas of study as the best preparation for 
theological studies: English language and literature; 
history, including non-Western cultures; philosophy; 
natural sciences; social sciences, especially psychology, 
sociology, and anthropology; the fine arts; Biblical and 
modern languages; religion, both Western and Eastern. 
Although students in a variety of major fields may 
qualify for admission to a theological school, interested 
students are advised to review their proposed programs 
with a representative of the Department of Philosophy. 
Social Work. Schools of social work provide op-
portunities for advanced study to students who have a 
particular background in social work and, in most 
cases, a bachelor's degree. At Iowa State University a 
concentration in social work is available through the 
Department of Sociology and Anthropology. Students 
indicating an interest in professional social work 
should begin to plan their program of study with the 
Department of Sociology and Anthropology not later 
than the sophomore year. 
Medical Technology. Medical technologists usually 
work under the supervision of a physician in hospital 
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laboratories, medical clinics, industrial medical 
laboratories, pharmaceutical laboratories, or in con-
junction with public health agencies. The minimal pre-
requisite for entering a medical technology school is 
three years of college study emphasizing biology and 
chemistry. Students may receive the bachelor's degree 
from Iowa State University by completing a program 
that includes 147 quarter credits of college study plus a 
year of professional education at a hospital school ap-
proved by the American Medical Association. After 
successful completion of the professional program, 45 
quarter credits may be transferred to Iowa State 
University to complete the requirements for the 
bachelor's degree. 
Physical Therapy. Physical therapists work under 
the direction of physicians in administering 
therapeutic agents such as massage and exercise, heat, 
baths, light, and electricity. Preprofessional education 
must include three academic years of study, including 
strong backgrounds in the natural sciences, social 
sciences, and humanities. After completing the pre-
professional program, students transfer to a school of 
physical therapy, which is responsible for granting pro-
fessional certification. In accordance with preplanning 
by the student, the baccalaureate may be awarded by 
either the institution offering the preprolessional pro-
gram, or by that offering the professional program. 
Programs with Bachelor's Degree Optional 
Dentistry. The Council on Dental Education of the 
American Dental Association has prescribed two years 
of college education as a minimal requirement for ad-
mittance to a dental school. Because some dental 
schools have more extensive preprofessional require-
ments oriented toward a more liberal education, pre-
dentistry students are advised to take three years of 
preparatory college work, which, with successful com-
pletion of the first year of dental school, may lead to re-
ceipt of the bachelor's degree from Iowa State 
University. 
Veterinary Medicine. Although most colleges of 
veterinary medicine require two years of pre-
professional college education, more students are 
choosing three years of college work before beginning 
their professional programs. This permits them to 
broaden their education and may lead to the bac-
calaureate from Iowa State University upon completion 
of the first year of study in a college of veterinary 
medicine. For additional information see Veterinary 
Medicine, Admission Requirements. 
Non-Degree Programs 
Cytotechnology. A cytotechnologist usually works 
under the supervision of a physician in a medical 
laboratory, screening slides of human .tissues and look-
ing for any abnormalities that should be called to the 
attention of the physician. The minimal prerequisite 
for entering a cytotechnology school is two years of col-
lege training with an emphasis on the sciences. The 
course at the professional school is 12 months long. 
Iowa State University does not accept the year of pro-
fessional training as transfer credit to be applied to a 
bachelor's degree. 
Dental Hygiene. The dental hygienist provides a 
variety of patient treatments and services prescribed by 
the dentist. The preprofessional program consists of 
two academic years of liberal arts after which the stu-
dent transfers to another institution that offers the pro-
fessional program. Satisfactory completion of this two-
year program leads to the bachelor's degree from the 
professional institution. 
Nursing. Depending upon the extent of professional 
nursing education desired by students, Iowa State 
University offers one or two years of preprofessional 
study in the sciences and humanities. After completion 
of the preparatory program, students transfer to some 
other institution that offers professional education in 
nursing. Students who plan to transfer to the Universi-
ty of Iowa, Iowa City, after completion of two years of 
preprofessional study must file two application forms 
with the University of Iowa during their sophomore 
year. One form, the University of Iowa Application for 
Undergraduate Admission, is sent to the Admissions 
Office. The other, the Cooperative Transfer Program 
Registration Form, is sent to the Articulation Project, 
College of Nursing. Students may be admitted to the 
professional program at Iowa City in summer, first 
semester, or second semester after completion of the 
sophomore year; however, Iowa State students are more 
likely to be admitted either the first or second semester. 
Optometry. The practice of optometry, the pro-
fession specifically licensed to care for human vision, 
requires two years of preprofessional study followed by 
four years of professional study. This leads to the 
awarding of a professional degree by the institution of-
fering the professional program. The preprofessional 
program at Iowa State University emphasizes biology, 
communication skills, physical sciences, social 
sciences, and humanities. 
Professional Studies 
Ray J. Bryan, Head of Department 
Professors: Bath, Beard, Beavers, Boyles, Fred G. 
Brown, Bryan, Omute, Charles, Dilts, Engel, Forker, 
Gowan, Harding, Holmes, Howe, Kizer, Lagomarcino, 
Lawrence, Manatt, Merkley, Netusil, Reid, Schloerke, 
Toman. 
Associate Professors: Milton D. Brown, Frye, Gilbert, 
Glass, Hart, Henney, Hopper, Hutchison, Keith, Keller, 
Kidd, Kniker, Phyllis Miller, Pellegreno, Rosewell, L. 
Glenn Smith, Virginia Thomas, Volker, Wood, 
Zbaracki. 
Assistant Professors: Ebbers, Madson, Mathes, 
Mortenson, O'Donnel, Puhl, Ronald Redick, Rupnow, 
Rex A. Thomas. 
Graduate Study 
Professional studies offers work for the degrees 
Master of Science, Master of Education, and Doctor of 
Philosophy with major in education and minor work to 
students taking major work in other departments. 
Within the education major a student may specialize in 
adult and extension education, educational administra-
tion, guidance and counseling, higher education, his-
tory, philosophy, and comparative education, research 
and evaluation, curriculum and instructional media; 
elementary education; learning disabilities; and 
physical education. 
Prerequisite to major graduate work in education is 
preparation substantially equivalent to the completion 
of one of the undergraduate curricula in education of-
fered at Iowa State University, or graduate preparation 
in a discipline to be used as a teaching field in a com-
munity college or university, and adequate proof that 
the student ranks above average in scholastic ability 
and promise of professional competency. 
There is no language requirement for the degrees 
Master of Science or Master of Education. The foreign 
language requirement for the Ph.D. degree, if any, will 
be determined by the student's Program of Studies 
C'.ommittee. If no foreign language is required, the total 
program must consist of a minimum of 117 quarter 
hours, at least 24 of which must be earned outside of 
the area of specialization. Research tools such as 
statistics and research methods may not be included in 
the 24 hours. Should foreign language be included, the 
Program of Studies Committee may adjust the 
minimum program requirement downward but in no 
instance may the required credit be less than 108 
quarter hours. Students whose native language is not 
English may substitute competence in English. 
Other graduate programs related to education (in-
cluding General Graduate Studies) may be planned for 
students on the basis of previous education and ex-
perience as well as future plans and needs. Students 
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should refer to Agricultural Education, Home 
Economics Education, Industrial Education, and 
General Graduate Studies or to graduate-level course 
offerings within other departments. 
Open to graduate students for minor credit only: 
Educ 468. 
Adult and Extension Education 
(Ad-Ed) 
C.O~ for minor graduate credit only 
488. Extension Education. (3-0) Cr. 3. F. Prerequisite: Permission of in-
structor. History and philosophy of university extension education; objec-
tives, organization, and programs of university extension. Principles and 
procedures of instruction and evaluation in extension education. 
C.Ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
538. Adult Education. (1 or 2-3) Cr. 2 or 3. W.SSI. Prerequisite: Fifteen 
credits in education. Holmes. Philosophy and need for continuing educa-
tion in a democratic society. Survey of current trends with emphasis on 
adult education contributions of many agencies in the community. Focus 
on the adult as a participant in continuing education. 
537. Methods of Teaching Adults. (1 or 2-3) Cr. 2 or 3. SSII. Pre-
requisite: Fifteen credits in education. Holmes. Principles and practices in 
directing adult learning-experience activities. Techniques for leading adult 
groups in both formal and informal situations. Study and evaluation of 
various methods including creative techniques in group planning and de-
cision making. 
570. Program Planning in Adult Education. (3-0) Cr. 3. F. Prerequisite: 
536. Beavers. Principles and procedures in identifying and appraising pro-
gram opportunities in adult education. Emphasis will be upon involvement 
of participants and integration of information in selecting program objec-
tives. 
C.Ourse for Graduate Students, major or minor 
880. The Teaching-Leaming Process in Adult Education. (3-0) Cr. 3. 
S. Prerequisite: 570. Lawrence. Inquiry into psychological and spciological 
factors in adult behavior as they affect learning; special emphasis on dif-
ferences between adults and youth as learners and their implications for 
adult teaching. The inductive approach to adult learning will be em-
phasized. 
Educational 
Adm) 
Administration (Ed 
C.Ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
541. Introduction to Education Administration. (2 to 4-0) Cr. 2 to 4. 
F.SSI. Prerequisite: Sec Ed 426, Psych 333. Engel. Philosophy and purposes 
of education in a democratic society. Basic principles of school administra-
tion. Analysis of the nature and function of units of education at local, in-
termediate, and state levels; principles and procedures for their reorganiza-
tion. 
543. The Administration of School Personnel I. (2 or 3-0) Cr. 2 or 3. 
W.SSI. Prerequisite: Fifteen credits in education. Engel. Selection and or-
ganization of the teaching staff; personnel policies; stimulation of pro-
fessional growth; management of nonprofessional employees. Nature of 
leadership. 
548. School Business Management. (3-0) Cr. 3. W.SSI. Prerequisite: 
541 . Engel, Hart, Manatt. Fiscal administration of local school systems; 
budgeting; financial accounting; auditing school accounts and other aspects 
of school business management, including insurance, transportation, build-
ings and grounds, and planning and construction. 
547A, 5478. Supervision of Instruction. (3-0) Cr. 3 each. 547A: S.SS.; 
547B: F.SS. Prerequisite: Fifteen credits in education. 547 A: Hohl. 547B: 
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Engel, Manatt. 547 A: Improvement of teaching and learning in elementary 
schools. Evaluation of teaching effectiveness. Techniques of team teaching, 
individualized instruction, and continuous learning progress. 547B: 
Purposes of educational supervision; review of modern secondary school 
methods of teaching; common techniques of supervision; evaluation of 
teaching and learning. 
548. Educational Policy Making and Interpretation. (3-0) Cr. 3. S. 
Prerequisite: 541. Engel. Historical and legal bases of educational govern-
ment in the United States; current issues in educational policy making at 
the local, state, and national levels; problems of implementing policy and 
interpreting educational programs to the community. 
549. Planning Public School Facilities. (3-0) Cr. 3. SS. Prerequisite: 
541. Hart. Assessment of need for new buildings; selection and acquisition 
of site; selection of architect: educational specifications; construction of 
new buildings. 
555. Organization and Administration of Junior High-Middle 
School. (2 or 3-0) Cr. 2 or 3. S.SSII. Prerequisite: Sec Ed 426. Manatt. Cur-
rent practices and trends in the organization of the junior high school. in-
cluding underlying psychological and educational theory. Responsibilities 
of the junior high school principal for scheduling, selection, and leadership 
of teaching personnel; records and reports; extracurricular activities; dis-
cipline; business administration. 
575. Fundamentals of School Law. (3-0) Cr. 3. F. Prerequisite: 541, 
543. Engel, Manatt. Fundamentals and principles of law as related to the 
state and education, reorganization, liability, board procedures, pupil 
regulation, conditions of employment. 
576A, 5768. Duties of School Principals. (2 or 3-0) Cr. 2 or 3 each. 
576A: F.SS.; 576B: W.SS. Prerequisite: 541. 576A: Hohl; 576B: Engel, 
Manatt. 576A: Elementary school organization for teaching and learning. 
Time allotments, staff utilization, team teaching, and student control. Ex-
ecutive and planning functions of the elementary school principal. His-
torical perspectives of this management profession. 5768: Secondary 
school organization; schedule making, management of pupil organizations, 
evaluation of pupil growth. Evaluation of the total program, staff utiliza-
tion, and leadership. 
Courses for Graduate Students, major or minor 
641. Administrative Problems. (3-0) Cr. 3. W. Prerequisite: 541, 543. 
Engel. A case-study approach to problems in educational administration. 
Focuses on the development of competences for dealing with actual situa-
tions. 
643. The Administration of School Personnel II. (3-0) Cr. 3. S. Pre-
requisite: 543. Engel. An in-depth exploration of problems in the ad-
ministration of school personnel in relation to current theories and prac-
tices. Topics will include collective negotiation, differentiated staffing, and 
personnel selection and maintenance. 
644. Educational Finance. (2-4) Cr. 2 to 4. S. Prerequisite: 541. Hart. 
Application of the principle of public finance to education; school 
revenues and expenditures as part of the fiscal problem of government at 
the local, state, and federal levels. 
678. Administrative Theory in Education. (3-0) Cr. 3. S. Prerequisite: 
Master's degree, permission of instructor. Manatt. The historical back-
ground of current thinking in administration and organization; theoretical 
approaches to administration; analysis of functions and processes of ad-
ministration as they apply to education. For experienced administrators. 
679. Advanced Administrative Theory in Education. (3-0) Cr. 3. S. 
Prerequisite: 678. Manatt. Critical evaluation of the major research in 
systems analysis, operations research and prediction models as they apply 
to the management of schools and colleges. Simulation by in-basket tech-
niques and computer. Model building from isomorphisms selected from 
management strategies in business and industry. 
Guidance and Counseling Education 
(Gu-Co) 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
530. Principles and Practices of Guidance. (3-0) Cr. 3. F.W.S.SS. Prere-
quisite: Fifteen credits in education and psychology, including Sec Ed 426 
and Psych 333. Bryan, Hopper, Pellegreno. Principles and practices in the 
guidance services; individual inventory, informational services, counsel-
ing, placement, follow-up, assisting school staff, and coordination of 
school, home, and community efforts. 
531. Analysis of the Individual. (2 or 3-0) Cr. 2 or 3. F.W.SS. Pre-
requisite: 530, Psych 440. Canute, Hopper, Pellegreno. Collection, organiza-
tion, and interpretation of data pertinent to the study of pupils in relation 
to problems of educational and vocational planning and personal adjust-
ment. Includes techniques for identifying the utilizing sources of informa-
tion, and for collecting, analyzing, recording, and maintaining data about 
individual pupils. 
532. Guidance Services in the Elementary School. (3-0) Cr. 3. F.S.SS. 
Prerequisite: 530. Pellegreno. Overview of current practices in guidance at 
the elementary school level; guidance services, roles of personnel involved, 
and the articulation of the elementary and secondary school guidance pro-
grams. 
533A, 5338, 533C. Counseling Students. (3-0) Cr. 3 each. 533A: 
F.S.SS.; 533B: W.SS.; 533C: W.SS. Prerequisite: 533A: 530; 533B: 533A; 
533C: 532, 533A. Hopper, McMillen, Miller, Pellegreno. 533A: Introduc-
tion to School Counseling. Consideration of major approaches to counsel-
ing secondary and elementary school students. 533B: Techniques of 
Counseling Secondary School Students. Interviewing with students, role 
playing, and observation of counseling. 533C: Techniques of Counseling 
Elementary School Students. Use of play media in counseling emphasized. 
Interviewing and observations for counseling. 
534. Administration of the Guidance Services. (2 or 3-0) Cr. 2 or 3. 
S.SS. Prerequisite: 530. Bryan, Hopper, McMillen, Pellegreno. Ad-
ministrative principles and practices in organizing and implementing the 
guidance services. 
535. Group Procedures in Guidance. (3-0) Cr. 3. F.S.SS. Prerequisite: 
Permission of instructor. Hopper, Miller, Pellegreno. Methods for organiz-
ing, maintaining, conducting, and evaluating group counseling sessions. 
551. Occupational Information. (3-0) Cr. 3. F.W.SS. Prerequisite: Fif-
teen credits in education and psychology. Bryan, Hopper, Jones. Methods 
and techniques of occupational analysis, description and presentation of 
analysis, description and presentation of occupational information to high 
school pupils. Growth and development of important occupations, 
statistics, and trends. For teachers and counselors. Field trips to industrial 
plants. 
592. Supervised Practice in Counseling. (1-6 to 8) Cr. 3 or 4. F.W.S.SS. 
Prerequisite: 592A: 533A, 533B or C, permission of instructor; 592B: Six 
credits of 592A and permission of instructor. 
A Counseling Practicum. 
B. Supervision of Counseling Practicum. Educ. 592B is primarily a doc-
toral level course and will be taken by students who plan to pursue 
counselor education careers. Because of the importance attached to the 
counseling practicum in most counselor education institutions, skills in 
supervision of practicum are necessary for a doctoral student seeking 
employment. 
Higher Education (Hg Ed) 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
544. Planning Facilities in Higher Education (2 or 3-0) Cr. 2 or 3. W. 
Prerequisite: 560. Hart. Community college feasibility study; selection of an 
architect; the planning team; site selection and acquisition; educational 
specifications; planning the general campus layout; contract documents 
and the bidding process; the construction phase. 
556. Administration of Area Vocational-Technical Schools and Com-
munity Colleges. (3-0) Cr. 3. W.SSI. Prerequisite: Ed Adm 541, 543, 548 or 
equivalent. Brown. Scope, administration, organization, and evaluation of 
programs for area vocational-technical schools and community colleges. 
560. Higher Education in United States. (3-0) Cr. 3. F.SSI. Brown. A 
survey course including historical development, institutional governance, 
multiplication and diversity of colleges, administrative structure, organiza-
tion, trends, and issues. A prerequisite for other courses in higher educa-
tion. 
561. Methods of College Teaching. (2 or 3-0) Cr. 2 or 3. F.S. Pre-
requisite: Nine graduate credits. Kizer. Educational theory and methods re-
lating to college teaching; abilities necessary for effective teaching 
performance. 
562. Curriculum and Instruction in Higher Education. (3-0) Cr. 3. 
W.SSII. Prerequisite: Fifteen graduate credits. Brown. Issues, trends, and 
principles in curriculum development; experimental programs; interrela-
tionship of general and specialized education; liberal education; pro-
fessional education. 
563. College Personnel Policies and Practices. (3-0) Cr. 3. S.SSII. 
Prerequisite: 560. Brown. A profile of the college teacher, his special 
problems, interests, and goals; an examination of personnel problems in 
colleges and universities, including community colleges. In-service de-
velopment, salaries, fringe benefits, promotion, tenure, retirement, and 
recruitment will also be discussed. 
564. Student Personnel Services in Higher Education. (3-0) Cr. 3. 
W.SS. An introduction to the field of student personnel work, with a con-
sideration of student activities, counseling services, financial aid, ad-
missions, student conduct. and residential programs. Includes study in 
community college programs. 
565. Organi:zation and Administration of Student Personnel Services 
in Higher Education. (3-0) Cr. 3. S.SS. Organizational structures con-
sidered; role and functions of members of student personnel staff; policies 
and decision making for student personnel services emphasized. 
Courses for Graduate Students, major or minor 
664. College Organi:zation and Administration. (3-0) Cr. 3. S.SS. 
Prerequisite: 560. Brown, Gowan. Lectures and discussions relating to ad-
ministrative organization and behavior: communications, leadership. dis-
tribution of power, institutional report writing, job analyses, legal bases, 
and institutional governance. 
665. Financing Higher Education. (3-0) Cr. 3. W. Prerequisite: 560. 
Brown. Lectures, discussions, and individual investigation relating to 
financial administration in colleges and universities. Budgeting, space 
utilization, administration of sponsored research, fund raising, invest-
ments, examination of theories on expenditures. Designed for persons 
aspiring to college administration. 
History, Philosophy, and 
Comparative Education (HPC Ed) 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
583. Value Development in the Education Proa!ss. (3-0) Cr. 3. W. 
Prerequisite: Fifteen credits of graduate work. Kniker. Theories of value de-
velopment; analysis of curricular resources; evaluation of and practice in 
techniques of value clarification. 
584A. History of European Education. (2 or 3-0) Cr. 3. W. Pre-
requisite: Fifteen credits graduate work. Kizer, Kniker, Smith. Educational 
practices and institutions in ancient Greece and Rome; medieval educa-
tional patterns; rise of university; impact of the Renaissance; national 
systems education. 
5848. History of American Education. (2 or 3-0). Cr. 3. SSL Pre-
requisite: Fifteen credits graduate work. Kizer, Smith, Kniker. Emphasis on 
biographical studies and primary literature to explore colonial schooling 
practices; development of common school, tax support. and state 
supervision, industrialization, and educational reforms; twentieth century 
trends. 
585. Comparative Education. (3-0) Cr. 3. SSL Prerequisite: Fifteen 
credits of graduate work. Smith. Development, principles, and uses of com-
parative education; comparative analysis of selected educational systems, 
practices, objectives, and problems; spec,ific countries treated will vary 
from time to time. 
Courses for Graduate Students, major or minor 
601. Philosophy of Education. (3-0) Cr. 3. F.S.SSI. Prerequisite: Fifteen 
credits in education. Kizer. Philosophical traditions of the ancient and 
medieval world. Traditions of the modem world. Analysis and classifica-
tion of contemporary American educational theories and philosophies. 
602. Current Educational Issues. (3-0) Cr. 3. W.SSI. Prerequisite: Fif-
teen credits in education. Kizer. A study in depth of selected educational 
issues, movements, or problems in contemporary American education. 
603. Philosophical Ideas in American Education. (3-0) Cr. 3. S. Pre-
requisite: 601. Kizer. An intensive analysis and criticism of selected educa-
tional theories and issues. Synthesis and evaluation of their bearing on 
educational theory and practice. 
Curriculum and Instructional Media 
(Cur Md) 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
501. Sources, Selection, and Preparation of Educational Media. (2-2) 
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Cr. 3. F.SSI. Prerequisite: Sec Ed 3058. Volker. Organization of educational 
media centers. Sources and selection of software and hardware. Analysis of 
current research in effectiveness of teaching and learning through media. 
Preparation of a variety of teaching materials. 
502. Production of Visual Media. (2-2) Cr. 3. W. Prerequisite: 501. 
Volker. Designing, scripting, and producing film loops, photo essays. and 
video tapes. Implementation of research in development of effective pro-
jected materials. 
503. Designing Instructional Systems. (2-2) Cr. 3. S. Prerequisite: 502. 
Volker. Designing, scripting, and producing instructional systems for in-
dividual and group instruction. Research methods of evaluating multi-
media instruction. 
517. Supervision of Student Teachers and Other Preprofemional 
Laboratory Experiences. (3-0) Cr. 3. SS. Prerequisite: Permission of in-
structor. Schloerke. Designed for elementary and secondary school 
teachers. Emphasis is placed on the cooperating teacher's role relative to 
student teachers and teaching interns. Consideration is given to such topics 
as the orientation and guidance of future teachers, practical value of ob-
servation, cooperating teacher-student teacher planning, and continuous 
evaluation throughout the program. 
542. The Secondary School Curriculum. (2 or 3-0) Cr. 2 or 3. F.SSII. 
Prerequisite: Sec Ed 426. Dilts, Glass, Redick. The academic and vocational 
programs of community high schools; extra-class activities; recent trends in 
goals, content organization, and organization for instruction; local com-
munity resources as curriculum content. 
545. The Elementary School Curriculum. (2 to 4-0) Cr. 2 to 4. SSL 
Prerequisite: Fifteen credits in education. Hohl. Curriculum development 
relative to elementary school organizations; content, scope, integration, se-
quence, and continuity; approaches to curriculum revision, selection and 
organization of learning resources and activities; evaluation. 
596. Curriculum Construction. (3-0) Cr. 3. W.SSI. Prerequisite: Fifteen 
credits of graduate work in education. Dilts, Glass, Redick. An analysis of 
curriculum theories and principles of curriculum construction. Survey of 
curriculum trends, promising practices, and sociocultural factors affecting 
the curriculum. 
Courses for Graduate Students, major or minor 
663. Research in the Analysis of Teaching. (3-0) Cr. 3. S. Prerequisite: 
Nine credits of graduate work in education. Dilts, Glass, Redick. Critical ex-
amination of various systems for studying and evaluating teaching; descrip-
tive studies and conceptual systems of teaching; their nature and possible 
uses; major research attempts in assessing teaching effectiveness along with 
ensuing problems connected with such efforts. 
Research and Evaluation (Res Ev) 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
515. Evaluation of Educational Outcomes. (3-0) Cr. 3. W.SS. Pre-
requisite: Fifteen credits in education. Howe. Methods of evaluating educa-
tional outcomes, types of tests and their construction, use and interpreta-
tion of educational materials in teaching. 
552A, 5528, 553. Educational Statistics. (3-1) Cr. 3 each. F.W.S.SS. 
Prerequisite: 552A: Fifteen credits in education, five credits in 
mathematics; 5528: Fifteen credits in education; 553: 552A. Howe, Netusil. 
Statistical concepts and procedures for analyzing educational data. 
Designed for teachers, ·school administrators, or educational research 
workers. Concepts of descriptive and inferential statistiiys are stressed. 
Course for Graduate Students, major or minor 
624. Research Methods in Education. (3-0) Cr. 3. F.S.SSI. Prerequisite: 
Fifteen credits in education. Howe. Adaptation of research techniques to 
problems in education. Primarily for students preparing to write theses. 
Education (Ed) 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
590. Special Topics. Cr. 1-5. Prerequisite: Fifteen credits in education. 
B. Adult and Extension Education. 
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C. Secondary Education. 
D. Guidance and Counseling. 
E. Educational Administration. 
F. Supervision. 
G. Research and Evaluation. 
J. Science Education. 
K. Instructional Media. 
L. Higher Education. 
N. Curriculum and Instructional Media. 
P. History, Philosophy, and Comparative Education. 
R Leisure Services. 
591. Supervised Field Experience. (0-3 to 9) Cr. 1-6. F.W.S. Pre-
requisite: Fifteen credits graduate work in special area. Supervised on-the-
job field experience in special areas. 
B. Adult and Extension Education. 
D. Secondary School Guidance. 
E. Educational Administration. 
F. Elementary School Guidance. 
G. Community College Personnel Services. 
L. Higher Education. 
N. Curriculum and Instructional Media. 
R Leisure Services. 
593. Workshops. Cr. 1-5. SS. Prerequisite: Fifteen credits in education. 
B. Adult and Extension Education. 
C. Secondary Education. 
D. Guidance and Counseling. 
E. Educational Administration. 
F. Supervision. 
G. Research and Evaluation. 
L. Higher Education. 
N. Curriculum and Instructional Media 
P. History, Philosophy and Comparative Education. 
R Leisure Services. 
Courses for Graduate Students, major or minor 
815. Seminar. (1-3-0) Cr. 1-3. F.W.S. 
B. Adult and Extension Education. 
C. Secondary Education. 
D. Guidance and Counseling. 
E. Educational Administration. 
F. Supervision. 
G. Research and Evaluation. 
L. Higher Education. 
N. Curriculum and Instructional Media. 
P. History, Philosophy, and Comparative Education. 
R Leisure Services. 
899. Keaean:h. Cr. Arr. Prerequisite: Fifteen credits in education. 
B. Adult and Extension Education. 
C. Secondary Education. 
D. Guidance and Counseling. 
E. Educational Administration. 
F. Supervision. 
G. Research and Evaluation. 
L. Higher Education. 
N. Curriculum and Instructional Media. 
P. History, Philosophy, and Comparative Education. 
R Leisure Services. 
Psychology 
Thomas W. Turnage, Head of Department 
Professors: Bartz, Bath, Brown, Charles, Edwards, Fritz 
(Emeritus), Hannum, Karas, Layton, Lewis, Peters, 
Russell, Schuster, Warman, Wolins, Zytowski. 
Associate Professors: Avant, Borgen, Jacoby, Kahn, 
McManus, Menne, Phye, Strahan. 
Assistant Professors: Andre, Bartsch, Donnerstein, 
Gilbert, Krulewitz, Lando, Muchinsky, Scott. 
Undergraduate Study 
For the undergraduate curriculum in sciences and 
humanities, with major in psychology, leading to the 
degree Bachelor of Science, see Sciences and 
Humanities, Curriculum. 
Psychologists are concerned with behavioral re-
search, teaching, and applications of research in a 
variety of settings. The department offers course work 
and individual experience in such areas as learning, 
perception, cognition, comparative and physiological, 
psychometrics, developmental, educational, differen-
tial, industrial, social, and personality psychology. 
Applied psychologists utilize the results of basic re-
search in a variety of ways. Clinical psychologists work 
with mentally ill persons . and those with personality 
and adjustment problems. Counseling psychologists 
work most often in schools and colleges with people 
who have personal and vocational problems to solve. 
Industrial psychologists work in business, industry, 
government, and the military services to help improve 
the efficiency and personal satisfaction of workers. 
Psychologists also work in the public schools with 
pupil learning and adjustment problems, especially 
those of exceptional (different from the average) 
children. 
An undergraduate major in psychology may be taken 
as general education, in preparation to teach 
psychology in the secondary schools (usually in com-
bination with another subject matter area), or as pre-
paration for graduate study. Undergraduate psychology 
majors who have concurrent majors with other depart-
ments such as sociology, industrial administration, or 
family environment may qualify for certain entry-level 
positions in industrial-personnel and social welfare 
systems as well as for professional work in correc-
tional, rehabilitation, and retardation centers. Such 
diversified education must be planned early in the un-
dergraduate's career and in close consultation with an 
adviser. Professional work in psychology requires 
graduate degrees. 
A program of study that meets the needs and in-
terests of the student and the department will be de-
veloped in consultation with the adviser. Departmental 
requirements for students with certain specified goals 
are set forth in a brochure available from advisers. 
For teacher certification requirements see College of 
Education, Curriculum. 
Undergraduate majors in psychology are encouraged, 
but not required, to take a foreign language. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
psychology, and minor work to students taking major 
work in other departments. A two-year Master of 
Science program is offered in school psychology. 
Students desiring a graduate major in psychology 
must have been graduated from an accredited college in 
a curriculum substantially equivalent to the under-
graduate curriculum in Sciences and Humanities at 
Iowa State University. Prerequisite to admission is at 
least 15 credits of basic psychology, which should in-
clude a laooratory course and a measurement-statistics 
course. 
The department also participates in the in-
terdepartmental program of Industrial Relations (see 
Index). 
A formal class and a supervised practicum in the 
teaching of psychology is required of all doctoral 
degree candidates and strongly recommended for 
masters' level students whose future plans may include 
teaching at the college level. 
Foreign language is not required for the advanced 
degrees offered by this department. 
Open to graduate students for minor credit only: 401, 
430,436, 440,450, 451,460,495. 
C.ourses Primarily for Undergraduate Students 
10. Academic Learning Skills. (2-0) Cr. 0. F.W.S.SS. Efficient methods 
of study and reading. 
101. General Psychology. (3-0) Cr. 3. F.W.S.SS. Introduction to fun-
damental psychological concepts derived from the application of scientific 
method to the study of behavior. Applications of psychology. Recom-
mended for freshmen and sophomores only. 
211 . Experimental Psychology of Thinking. (4-0) Cr. 4. F.W.S.SS. Fun-
damental processes in perceiving, coding, storing, and retrieving informa-
tion essential to thinking, decision-making, problem-solving, Social and 
motivational influences on allocation of attention within these sub-
processes. 
230. Developmental Psychology. (Educ 230) (4-0) Cr. 4. F.W.S.SS. 
Characteristic develo.pment and decline of physical traits, learning and in-
telligence, social and emotional behavior, personality and adjustment from 
conception to senescence. Emphasis on childhood and adolescence. 230H: 
Honors section. W. For students in University honors program only. 
250. Consumer Psychology. (3-0) Cr. 3. S.SS. Application of 
psychological principles in marketing to include selling, advertising, 
packaging, and sales promotion; introduction to consumer surveys and 
motivational research techniques. 
301. Research Design and Methodology. (3-0) Cr. 3. F.W.S.SS. Pre-
requisite: Two courses in psychology, Stat 101. Research methodology in 
psychology. Emphasis on rationale underlying procedures for control and 
manipulation of experimental variables. Designs appropriate for various re-
search questions and of procedures for data reduction and evaluation. 
302A, 3028, 302C. Psychology Laboratory. ((}6) Cr. 3 each. 302A: F; 
302B: W; 302C: S. Prerequisite: 301. Experience in designing and executing 
research in various areas of psychology. Emphasis on designing experi-
ments, setting up research equipment, collecting and evaluating data, and 
preparing research reports. 302A: Research problems derived from the 
course content of 211, 312, 313, 314, 385. 302B: Research problems derived 
from the course content of 230, 333, 422. 302C: Research problems derived 
from the course content of 380, 450, 451, 460. 302A, 302B, 302C may each 
be taken for credit. 
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304. Animal Behavior. (Zool 304) See Zoology. 
311. Physiological Psychology. (4-0) Cr. 4. F.S. Prerequisite: Two 
courses in psychology. Neurophysiological correlates and systems underly-
ing behavior. Physiological processes underlying sensorimotor activity, 
motivation, and learning. 
312. Sensation and Perception. (3-0) Cr. 3. F.S. Prerequisite: Two 
courses in psychology. Appraisal of traditional and contemporary 
psychophysical models. General characteristics of the senses; conditions 
and principles of human perception with emphasis on vision. 
313. Learning. (3-0) Cr. 3. F.W. Prerequisite: Two courses in 
psychology. Fundamental concepts and principles of learning. Considera-
tion of data from human and animal experimentation. 
314. Motivation. (3-0) Cr. 3. S. Prerequisite: Two courses in psychology. 
Fundamental concepts and topics of motivation including curiosity, 
arousal, emotion, sex, incentives, drive, and instinct. 
333. Educational Psychology. (Educ 333) (5-0) Cr. 5. F.W.S.SS. Pre-
requisite: 230. Human learning with particular reference to applications in 
educational settings; intellectual, personal, and social influences on the 
learning process; measurement and evaluation of educational outcomes. 
333H: Honors Section. S. For students in University honors program only. 
345. Individual Differences. (3-0) Cr. 3. F.W.S.SS. Prerequisite: One 
course in psychology. Individual differences in psychological charac-
teristics and behaviors. Factors producing and affecting these differences. 
Differences among groups; sex, race, class. 
360. Psychology of Normal Personality. (3-0) Cr. 3. F.W.S.SS. Pre-
requisite: One course in psychology. Theories and approaches in the de-
velopment of the "normal" personality. 
380. Social Psychology: Psychological Perspectives. (5-0) Cr. 5. 
F.W.S.SS. Prerequisite: Two courses in psychology including 313, or 314, 
or 333. Individual human behavior in social contexts. Emphasis on at-
titudes, perception of others, social influence, attraction, aggression, and 
small group behavior, such as conformity, power, leadership, status, 
norms. 
385. Psycholinguistics. (3-0) Cr. 3. S. Prerequisite: Two courses in 
psychology. Psychology of language and language processes: theory and 
findings in speech perception, cognition, memory for linguistic stimuli, 
and development of linguistic processes. 
401. History and Systems in Psychology. (3-0) Cr. 3. F.W. Pre-
requisites: Three courses in psychology. Philosophical and theoretical an-
tecedents of contemporary psychology. 
422. Introduction to Psychological Counseling and Human Relations 
Training. (3-2) Cr. 4. F.S.SS. Prerequisite: 313 or 333 and 460. Survey of 
theories, techniques, and issues in individual and group counseling. 
Supervised practice in the skill necessary to establish helping rela-
tionships. 
430. Psychology of Adolescence. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 
Two courses in psychology, including 230; or one course in psychology 
and both C D 225 and 226; junior classification. Developmental charac-
teristics of the adolescent; examination of antecedents of behavior with a 
goal of better understanding of this age group; implications for education 
and guidance. 
433. Teaching of High School Psychology. (3-0) Cr. 3. W. Prerequisite: 
Admission to teacher/education program, Sec Ed 301 and 305, 21 credits in 
psychology. Curriculum, methods, and problems related to the teaching of 
psychology in the secondary school; preparation for student teaching. 
436. Psychology of the Exceptional Individual. (4-0) Cr. 4. F.W.S.SS. 
Prerequisite: Two courses in psychology, including 230; or one course in 
psychology and both C D 225 and 226; junior classification. Behavioral 
characteristics, problems, and needs of a wide variety of atypical persons, 
including the gifted. 
437. Psychology of Exceptional Children: Research and Practicum. 
(1-5) Cr. 3. F.S. Prerequisite: 436, permission of instructor. Field work with 
exceptional children in an educational , institutional, or day-care setting. 
Research and independent study in a selected aspect of exceptionality. 
Preparation of research and case reports, or only case report. Offered on 
satisfactory-fail basis only. 
440. Psychological Measurement I. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 
Two courses in psychology, Stat 101. Principles of psychological measure-
ment including sources of test information, quantitative concepts with ap-
plications to test construction, factors influencing test performance, uses 
and misuses of tests in counseling, education, and industrial settings. 
450. Industrial Psychology. (3-0) Cr. 3. F.W.SS. Prerequisite: Two 
courses in psychology. Content and methods of industrial psychology. 
Selection and placement techniques, performance appraisal, training, test-
ing in industry, techniques of interviewing, human error and accidents, 
and job analysis. ' 
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451. Organiuational Psychology. (3-0} Cr. 3. W.S. Prerequisite: Two 
courses in psychology. Content and method of organizational psychology. 
Emphasis on organizational theory, structure of organizations, motivation, 
leadership, job satisfaction, communication, problem-solving, and decision 
making. 
460. Abnonnal Psychology. (4-0} Cr. 4. F.W.S.SS. Prerequisite: Two 
courses in psychology, including 313 or 333. Factors in the development of 
behavior deviations. 
490. Independent Study. Cr. var. F.W.S.SS. Prerequisite: two courses in 
psychology, permission of instructor before registration. Guided reading on 
special topics, or individual research projects. 
A. Physiological. 
B. Human Factors. 
C. Consumer. 
D. Developmental. 
E. Experimental. 
F. Educational and Learning. 
G. Individual Differences and Psychometrics. 
H. Honors. 
I. Abnormal. 
J. Counseling. . 
K. Industrial-Organizational. 
L. Exceptional Children. 
M. Social. 
N. Personality. 
491. Seminar in Psychology. (1 to 3-0} Cr. 1 to 3 each time taken. Of-
fered when demand warrants. Prerequisite: Permission of instructor. 
Seminars on special topics in psychology. 
495. Applied Behavior Change. (3-0} Cr. 3. W. Prerequisite: Three 
courses in psychology, including 313 or 333, junior classification. Applica-
tion of principles of behavioral change in therapeutic, industrial, and 
educational settings. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates. 
505. Psychometrics. (Stat 505} See Statistics. 
506. Factor Analysis (Stat 506) See Statistics . . 
507. Ethology. (Zool 507) See Zoology. 
508, 509. Research Methods in Developmental, Educational, and Ap-
plied Psychology. (3-0} Cr. 3 each. 508: Alt. S., offered 1977; 509: Alt. S., 
offered 1976. Prerequisite: 508: 440, credit or classification in Stat 402; 
509: 508. Research methods in natural and controlled environments; cross-
sectional and longitudinal studies; obServational and correlational ap-
proaches; experimental and quasi~xperimental designs; studies of intact 
groups. 
511, 512, 513, 514. Advanced Experimental Psychology. (3-0) Cr. 3 
each. 511 : F; 512: W; 513: F; 514: S. Prerequisite 511: 305; 512: 312; 513: 
313; 514: 313. 511 : Advanced physiological psychology. 512: Perception, 
short-term information processing, psychophysics. 513: Conditioning and 
animal studies of learning. 514: Human learning, memory, and concept 
formation. Need not be taken in sequence. 
515, 516. Advanced Physiological Psychology. (3-0} Cr. 3 each. 515: 
Alt. W., offered 1977; 516: Alt. W. , offered 1976. Prerequisite: 511. 515: 
Neurophysiological regulation of food and water intake. 516: 
Neurophysiological mechanisms mediating consolidation, storage, and 
retrieval of information. 
523. Vocational Behavior. (3-0} Cr. 3. S. Prerequisite: Three courses in 
psychology. Theories of career development and choice, their relationship 
to job satisfaction and performance; influences of sex roles, age. socio-
political factors on career behavior. 
530. Advanced Developmental Psychology. (3-0} Cr. 3. S.SS. Pre-
requisite: Four courses in psychology, including 230, or C D 225. Critical 
evaluation of major research in physical, sensory, intellectual, emotional, 
and social development. Human behavior from conception to senescence. 
Maturity and old age emphasized. 
533. Advanced Educational Psychology. (3-0} Cr. 3. F.SS. Prerequisite: 
Three courses in psychology, including 333. Theories of learning, motiva-
tion, and cognitive development applicable to classroom settings. 
Consideration of education as a behavioral science. 
540. Psychological Measurement II. (3-0) Cr. 3. Prerequisite: 440, 
credit or enrollment in Stat 402. The nature of psychological measurement. 
Scale construction. Theoretical and statistical definitions of reliability and 
validity. Introduction to multivariate methods. 
542. Individual Mental Testing. (2-4) Cr. 4. Alt. W., offered 1976. 
Prerequisite: 440, permission of instructor. Development of commonly 
used individual tests. Technique of administering, scoring, and interpreting 
results of individually administered mental tests. Emphasis on child- and 
adult-level tests according to needs of individual students. Practicum in-
cluded. 
543. Assessment of Learning Disabilities. (2-4} Cr. 4. Alt. S., offered 
1976. Prerequisite 542. A course in learning disabilities recommended. 
Theory of testing for learning disabilities. Means of identifying and evaluat-
ing learning disabilities. Techniques of administering, scoring, and in-
terpreting results of such tests. 
550. Advanced Industrial Psychology. (3-0} Cr. 3. Alt. W., offered 
1976. Prerequisite: 440. A critical evaluation of current reseatch, advanced 
methodologies, and professional problems in industrial psychology. 
551. Advanced Organizational Psychology. (3-0} Cr. 3. Alt. W., offered 
1977. Prerequisite: 440. Examination of organizational behavior and human 
performance with emphasis on employee motivation, morale, job satisfac-
tion, leadership, communication, and organizational theory. 
560. Personality Theories. (3-0} Cr. 3. F. Prerequisite: 460 or graduate 
classification. Major concepts, methods, and problems in study of 
personality. Analysis of theories of personality, with emphasis on 
personality development in the normal population. 
561. Psychopathology and Behavior Deviations. (3-0} Cr. 3. W. Pre-
requisite: 460 or graduate classification. Application of personality theory 
to the study of abnormal behavior. Analysis of etiology and dynamics of 
various psychopathological entities, including psychoneuroses and 
psychoses. 
562. Personality Assessment (3-0} Cr. 3. S. Prerequisite: 460 or graduate 
classification. Basic concepts underlying personality assessment. Objective · 
and projective methods for measurement of personality. 
580. Advanced Social Psychology I: Psychological Perspectives. (3-0} 
Cr. 3. F.SS. Prerequisite: Four courses in psychology, including 380. 
Research methods and contemporary theories in social psychology, em-
phasizing attitude formation and change, perception of other people, attrac-
tion, and aggression. 
581. Advanced Social Psychology II: Psychological Perspectives. 
(3-0) Cr. 3. W. Prerequisite: Four courses in psychology, including 380. 
Thef)retical and empirical study of the effects of group membership on in-
dividual behavior. 
590. Special Topics. Cr. var. Prerequisite: Twelve credits in psychology, 
permission of instructor prior to registration. Guided reading on special 
topics or individual research projects. 
A. Physiological. 
B. Human Factors. 
C. Consumer. 
D. Developmental. 
E. Experimental. 
F. Educational and Learning. 
G. Individual Differences and Psychometrics. 
I. Clinical and Abnormal. 
J. Guidance, Personnel, Counseling. 
K. Industrial-Organizational. 
L. Exceptional Children. 
M. School Psychology. 
N. Social. 
O. Personality. 
Courses for Graduate Students, major or minor 
601, 602. Historical and Systematic Psychology. (3-0} Cr. 3 each. 601: 
Alt. F .. offered 1975; 602: Alt. F., offered 1976. Prerequisite: Second year 
graduate standing. 601: Origins of psychology in philosophical thought. 
Development of psychology as a science in the nineteenth and twentieth 
centuries. Traditional and contemporary theoretical approaches to learning, 
sensation-perception, and physiological psychology. 602: Origins of ap-
plied psychology in philosophy, medicine, and allied concerns. Historical 
roots, contemporary problems, and theories of psychiatry. clinical and 
counseling psychology, educational and developmental psychology, test-
ing, personality and industrial psychology. 
614. Cognition. (3-0) Cr. 3. Alt. F., offered 1976. Prerequisite: 514. Ad-
vanced experimental investigation and theories of cognitive processes in-
cluding thinking, problem-solving, and conceptual behavior. 
615. Psychology of Motivation. (3-0) Cr. 3. Alt. W., offered 1976. Prere-
quisite: 513 or 514. Major research findings and theoretical concepts in the 
psychology of motivation. 
624. Psychology of Counseling: Theoretical Approaches. (3-0) Cr. 3. 
F.S. Prerequisite: Four courses in psychology including 440 and 460. 
Survey of theoretical approaches, tools. and techniques in counseling. 
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825. Psychological Counseling: Process and Dynamics. (3-0) Cr. 4. 
W.S. Prerequisite: 624. Advanced theory and practice in psychological 
counseling with emphasis on application of counseling, relationship, and 
assessment techniques. Case studies and role playing. 
831. Psychology of Exceptional Intelligence. (2-0) Cr. 2. F. Prerequisite 
508 or 530. Psychological characteristics of the mentally deficient, gifted, 
and creative. Theoretical views, current research in learning and cognition, 
perception, language, motor skills·, adjustment. Implirations for clinical 
and educational practice. 
833. Teaching of .Psychology. (3-0) Cr. 3. Alt. W., offered 1975; Alt. 
F.S., offered 1975-76. Prerequisite: Enrollment in Ph.D. or terminal M.S. 
program in psychology, completion of at least one year of graduate study, 
permission of instructor. Orientation to teaching of psychology at college 
level: academic issues and problems, instructional and evaluative techni-
ques. 
891. Practicum in Psychology. Cr. var. Prerequisite: Permission of in-
structor. Supervised practice and experience in the following fields of 
specialization in applied psychology. 
A. Counseling. 
B. Industrial. 
C. School Psychology. 
D. Individual Testing. 
E. Teaching. 
892. Seminar in Psychology. (1-0 to 3-0) Cr. 1 to 3 each time taken. Of-
fered when demand warrants. 
A. Counseling. 
B. Educational-Developmental. 
C. General-Experimental. 
D. Industrial-Organizational. 
E. Psychometrics. 
F. School Psychology. 
G. Social. 
899. Research. 
Public Service and Administra-
tion in Agriculture 
For description of courses, see Sociology and An-
thropology. 
Sciences and Humanities 
Cross-Disciplinary 
Studies 
E. D. Klemke, Associate Dean for Academic Programs; 
Millard R. Kratochvil, Assistant Dean 
Cross-disciplinary studies in the College of Sciences 
and Humanities provides an administrative base for 
programs of study and courses that cross established 
departmental lines. 
Undergraduate Study 
Undergraduate Study-Individual Major 
The individual major in the undergraduate cur-
riculum of the College of Sciences and Humanities, 
leading to either the Bachelor of Arts or the Bachelor of 
Science degree, is designed to provide program depth 
in an area of student interest that bridges regular 
academic majors. The major consists of 35 to 70 credits 
of carefully planned, coherent course work in more 
than one department; it is not to be used to create a 
theme to "pull together" courses already taken. This 
major must have a descriptive title which reflects its 
theme and content. The title will appear in parentheses 
on the transcript following the words Individual Ma-
jor. There are no predetermined or defined areas of in-
terest except that the individual major will not be used 
if the student'~ interests could be well served by any 
reasonable combination of existing majors, minors, and 
electives. One-half or more of the 35 to 70 credits in 
the major will normally be in courses appropriate to 
departments of the College of Sciences and Humanities. 
No individual major will be approved if the area of in-
terest properly falls under the purview of another col-
lege of the university except by specific permission of 
the dean of that college. 
Admission to the program requires approval during 
the sophomore or junior year and all students are re-
quired to earn at least 45 credits after the quarter in 
which the degree program is approved. The application 
and the degree program must be approved by the In-
dividual Major Review Board and the dean before ad-
mission to the program. The Board will determine that 
sufficient university resources are available and that 
they are utilized in the program to insure reasonable 
depth of study in the student's area of interest. The 
other degree requirements are those prescribed for the 
curriculum in sciences and humanities (see, Index, 
Sciences and Humanities, Curricula). The student's 
application and degree program must be supported by 
an adviser who is qualified to counsel competently in 
the student's area of interest. The adviser must hold an 
appointment in the College of Sciences and Humanities 
unless there is special approval of another University 
faculty member by the. dean. Details of this program 
and procedures for making application are available in 
the office of the dean, College of Sciences and 
Humanities. (For current statement on distributed 
studies, see below.) 
Undergraduate Study-Distributed Studies 
A student wishing to develop a program in distribut-
ed studies should have educational or professional 
goals which can best be met by a broader than normal 
program of study. A statement of these goals must be 
approved by the dean's office before a program is im-
plemented. 
Programs iii distributed studies are appropriate prep-
aration for professional studies in veterinary medicine, 
human medicine, law, and certain paramedical 
technologies. Programs leading to the Bachelor of Arts 
or the Bachelor of Science degree are flexible and will 
vary in accordance with the educational objectives of 
the student. (See Index, Preprofessional Programs.) 
Programs in distributed studies are also appropriate as 
preparation for teaching in secondary schools (see 
Teacher Education below) and as preparation for 
graduate studies in certain interdisciplinary areas. It is 
sometimes possible for preprofessional students to 
pursue a program which combines three years of pre-
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professional work at Iowa State University with the 
first year of work at certain professional schools to 
meet the requirements for a bachelor's degree from this 
university. 
The student selects three fields related to his educa-
tional goals and develops concentrations of study in 
these fields. He must earn 20 to 30 credits in each field, 
with a total of at least 70 credits. All courses included 
must be numbered 200 or above, and at least two-thirds 
of the total credits must be in courses numbered 300 or 
above. Students in distributed studies must meet all 
stated requirements for departmental majors in each 
area of concentration except total credits and specified 
courses in the major department. The other degree re-
quirements are those prescribed for the curriculum in 
sciences and humanities (see, Index). 
Cross-Disciplinary Programs 
Biology Program 
Program Committee: Robert G. Franke, Chairman; 
Warren Dolphin, Earle Doershug, Jewett Dunham, John 
Holt, George Knaphus, Clifford LaMotte, John 
Mutchmor, Carol Warner, Larry Wing, Ruth Wildman, 
C. C. Bowen (ex officio). 
The biology program at Iowa State makes it possible 
to spread studies over the whole of the life sciences 
and results from cooperative efforts of three life 
sciences departments, bacteriology, botany, and 
zoology, with strong support from genetics and from 
biochemistry and biophysics. For a complete descrip-
tion of the program and courses see Index, Biology. 
International Studies Program 
Program Committee: Karl Friederich, Chairman; Julia 
F. Anderson, Jess Beard, H. S. Chang, G. A. Dorfman, J. 
S. Courteau, David M. Gradwohl, Richard Squires, 
Louis M. Thompson, Wayne Osborn, D. M. Warren. 
(Two students.) 
See Index, International Studies Program and In-
ternational Studies in Sciences and Humanities. 
Linguistics Program 
Program Committee: Wayne Bartz, Chairman; Aubrey 
Galyon, Quentin Johnson, Motoko Lee, Clyde 
Thogmartin, W.R. Underhill, Dennis M. Warren. 
A minor in linguistics may be elected by students in 
the curriculum in sciences and humanities. A list of 
suggested courses and other information can be ob-
tained from the dean, College of Sciences and 
Humanities. 
Program in Studies in Religion 
Program Committee: Paul Hollenbach, Chairman; 
Achilles A vraamides, John Elrod, Aubrey Galyon, 
Joseph Kupfer, Donald Sanderson, Theodore J. 
Solomon, Roy Warren, Dennis Warren, Charles Kniker. 
(Two students.) 
Studies in religion provide an opportunity for under-
graduate students to investigate the religions of 
mankind and to develop an understanding of the 
nature of religion and its role in the life of mankind. 
Students may elect either a minor in religion or a con-
centration in religion as part of a major in philosophy. 
For further information see Index, Philosophy. 
The Honors Program in Sciences and Humanities 
Program Committee: Robert G. Franke, Chairman; 
Theodore J. Solomon, George 0. Strawn, Robert 0. 
Richards, Carol M. Warner. (Two students.) 
The Honors Program is designed to encourage out-
standing students to develop programs to fit their 
talents, abilities, or professional goals and formally 
recognizes such achievements. Honors students usually 
meet the group requirements, major in some depart-
ment, engage in an honors project, and maintain a 
grade-point average above 3.25. For further information 
contact the chairman of the Honors Committee. 
Teacher Education Program 
Program Committee: Richard Zbaracki, Chairman; 
Clair W. Keller, Russell M. Myers, William B. Rudolph, 
Marilyn Bachmann, John A. Bath, Frederick P. DeLuca. 
(Student.) 
Students in the College of Sciences and Humanities 
may be recommended for the Iowa Professional 
Certificate for full time teaching in secondary schools 
where the subject to be taught is biology, chemistry, 
earth science, English, foreign languages, general 
science, journalism, mathematics, music, physical 
science, physics, psychology, social studies, or speech. 
Students wishing teaching certification in these areas 
need not have a corresponding major, although it is 
usually convenient to do so. Candidates for certifica-
tion must make formal application to the Teacher 
Education Committee of the College of Sciences and 
Humanities at least four quarters before the one in 
which they plan to enroll in student teaching. A 2.3 
grade-point average is required for admission to the 
Teacher Education Program, and this minimum average 
must be maintained through graduation. The specific 
course work requirements for certification over and 
above the requirements for a degree with a major in the 
College of Sciences and Humanities are set forth below: 
Group requirements 
A minimum of 70 credits must be earned in the 
sciences and humanities group requirements. These 
must include: 
A. 6 credits minimum in the physical sciences and 
mathematics. 
B. 6 credits minimum in the biological sciences. 
C. 3 credits in health, safety, and physical education. 
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D. Psychology 230. 
E. A course in American history or American govern-
ment. 
The Professional Education Requirement Credits 
School in American Life-Sec Ed 204 . . .. .. .... .. .......... .. ... 3 
Instructional Media-Sec Ed 301 . . . .. . . ... . . ... . . .. ... . . ... ....... .. .. 1 
Educational Psychology-Psych 333 ......... . ....... . ....... . ....... . 5 
Methods of Teaching-r-Educ 305A ...... . .. . . . . .. . . .... . ....... . ..... . 3 
Principles and Issues of Secondary Education-Sec Ed 426. . . . . . 3 
Professional Courses in Areas of Specialization 
Biology-SH 4170, 486. 
Chemistry-SH 4178, 486. 
Earth science-s H 417}, 486. 
English-Engl 494, SH 417E. 
Foreign languages-F L 476, SH 417G. 
General science-s H 4178, 486. 
Journalism--JlMC 480, SH 4171. 
Mathematics-Math 497 , SH 417C. 
Music-Music 366, 466, SH 417K and/or 417L. 
Physics-SH 4178, 486. 
Psychology-Psych 433, SH 417M. 
Social StudieS-S H 417 A, 496. 
Speech-Sp 495, SH 417H. 
Subject Matter Courses 
For full-time teaching in secondary schools an ap-
proved subject matter concentration of at least 45 
credits is required. A second subject matter area of at 
least 30 credits for half-time teaching is possible but 
not required. 
All the minimal number of subject matter credits in 
an area of specialization in the College of Sciences and 
Humanities should carry a grade of "C' or better. Re-
quired credits in the area of specialization which carry 
a grade of "F" or "D" must be repeated with a grade of 
at least "C" or, with the approval of the area supervisor, 
may be supplemented with an equal number of credits 
which carry a grade of at least "C" and are in the same 
area and beyond the minimal requirement. Exceptions 
may be approved by the area supervisor if the grade 
point in the area of specialization is at least 2.5. 
Biology 
Coordinators: Delma Harding and Marilyn Bachmann. 
Students seeking approval to teach biology must earn 
credits in the following courses: 
Bact 300. 
B & B 301 or 401 ; or 404, 405, 406. 
Biol 101 , 103, 105, 309. 
Bot 107; 306, or 203, or 301L; 310, or 320, or 404. 
Gen 340, or 350, or 400. 
Zool 106; 155 and 156 or 455; 320, or 334, or 358. 
One c ourse from: A Ed 200; Bact 320, 3 30, 340; Biol 303, 439; Bot 256, 304; 
Cell Biology 428; Zoo! 200, 302L, 304, 307, 311 , 370. 
Chemistry 
Coordinator: Wilbert Hutton. 
Students seeking approval to teach chemistry must 
earn credits in the following courses: 
General and analytical chemistry 114, 115, 120; or 147, 1471.., 148, 1481.., 
120, 211 ; or 141 , 141L, 142, 142L, 120, 211. 
Organic chemistry 331 , 331L, 332, 332L; or 334, 335, 335L. 
Inorganic chemistry 301 . 
Physical chemistry 224, 325, 325L; or 321. 322, 3221..; or 493, 494. 
Biochem 301 . 
Phys 221, 222, 223. 
Students seeking restricted approval to teach 
chemistry must earn credits in the following courses: 
General and analytical chemistry 114, 115, 120; or 147, 1471.., 148, 1481.., 
211 ; or 141, 141L, 142, 1421.., 211. 
Organic chemistry 334, 335, 335L. 
Physical chemistry 321 or 224 (pennission of instructor to take 321 or 224 
without physics prerequisite) or 493 and 494 (no physics prerequisite). 
Phys 221 . 
Earth Science 
Coordinator: Frederick DeLuca. 
Students seeking approval to teach earth science 
must earn credits in the following courses: 
Geol 100; 210 or 200 or 230; 204; 271 or 351; 3028 (Field course, 8-12 er.). 
Meteor 206; 208. 
Phys 151 ; 152. 
Geog 201 ; 12 credits in any combination of agronomy, astronomy, geo-
graphy, geology, and meteorology courses numbered 300 or above. 
Students seeking restricted approval to teach earth 
science must earn credits in the following courses: 
Geol 100; 204; 271 or 351; 201 or 200 or 230. 
Meteor 206. 
Phys 151 , 152. 
Geog 201; 6 credits in any combination of agronomy, astronomy, geo-
graphy, geology, and meteorology courses numbered 300 or above. 
English 
Coordinator: Richard Zbaracki. 
Students seeking approval to teach English must 
earn credits in the following courses: 
Linguistics and composition - Engl 219 and 419 or 420; 496 and 3 credits 
from 204, 304A, 304B; 6 additional credits from Engl 419, 420, 204, 
304A, 3048, 306A, 3068; Sp 305; Psych 385. 
Literature - Engl 201; Engl 354A or 356 or Phil 321; 12 credits chosen from 
British and American literature period sequences; 12 credits from 450 
series, 464A, 473, 474, 489, 490. 
Foreign Languages 
Coordinator: Walter Chatfield. 
Students seeking approval to teach foreign languages 
must earn at least 44 credits in one language: 
French 204, 311, 312, 313, 314, 315, 316; 6 hours from the following: 401, 
402, or 403. 
German 336, 337, 338, 339, 340, 341 ; 6 hours from tbe following: 441, 442, 
443. 
Spanish 354, 355, 356, 357, 358, 359, 467, 468. 
Russian 324, 325, 326, 327, 328, 329, 421 , 422. 
Prior to receiving full approval, the candldate must 
demonstrate adequate speaking proficiency in the 
language to be taught, as stated by departmental policy. 
General Science 
Coordinators: Frederick DeLuca, Marilyn Bachmann, 
Delma Harding, Wilbert Hutton, and James Dixon. 
Students seeking approval to teach general science 
must complete one of the following five alternate sets 
of requirements: 
1. The student must complete full approval to teach biology and must 
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earn credits in the following courses: 
Phys 111, 112, 113; or 221 , 222, 223. 
Geo! 100 or 210. 
Chem 141, 141L, 142, 142L; or 147, 147L, 148, 148L; or 114, 115. 
2. The student must complete full approval to teach chemistry and must 
earn credits in the following courses: 
Bot 107. 
Biol 101, 105. 
Geol 100 or 210. 
Meteor 206, 208. 
Zool 106 or 155 and 156 or 200 or 455 or Biol 309. 
3. The student must complete full approval to teach earth science and 
must earn credits in the following courses: 
Bot 107. 
Biol 101, 105. 
Chem 141, 141L 142, 142L; or 147, 147L, 148, 148L; or 114, 115. 
Phys 111, 112, 113; or 221, 222, 223. 
Zool 106 or 155 and 156, or 200 or 455, or Biol 309. 
4. The student must complete full approval to teach physics and must 
earn credits in the following courses: 
Bot 107. 
Biol 101, 105. 
Geo! 100 or 210. 
Meteor 206, 208. 
Zool 106 or 155 and 156, or 200, or 455, or Biol 309. 
5. The student seeking approval to teach general science only must earn 
credits in the following courses: 
Biol 101, 103, 105. 
Bot 107. 
Zool 106; 155 and 156, or 200, or 455, or Biology 309. 
Chem 141, 141L, 142, 142L; or 147, 147L, 148, 148L; or 114, 115. 
Geol 100 or 210. 
Phys 111, 112, 113; or 221 , 222, 223; 151, 152; or 344, 345. 
At least 3 credits in genetics or bacteriology; at least 6 additional 
credits from courses numbered 300 or above in bacteriology, 
biochemistry and biophysics, biology, botany, chemistry, genetics, 
geology, meteorology, physics, and zoology. 
Journalism and Mass Communication 
Coordinator: Susan Menne. 
Students seeking approval to teach journalism must 
earn 37 credits as follows: 
JIMC 101, 201 , 202, 203, 317, 370, 480, 490}; one course from JIMC. 
318, 319, 325, 326, 327, 338, 348; one course chosen from JIMC. 415, 
417, 430, 431, 440, 450, 462, 463, 464. 
In addition to the journalism requirements, the student must earn a 
minimum of 8 credits in written and spoken English. 
Students seeking restricted approval to teach 
journalism must earn credits in the following courses: 
Journalism 101, 201 , 202, 203, 317, 370. 
In addition to the journalism requirements, the student must earn a 
minimum of 8 credits in written and spoken English. 
Mathematics 
Coordinator: William Rudolph. 
Students seeking approval to teach mathematics 
must earn credits in the following courses: 
Math 120, 121, 122, 223; or 130, 131, 132, 233; 201, 202, 301; 330, or 
331. or 436; 489; 15 additional credits in courses numbered 200 or 
above. 
Students seeking restricted approval to teach 
mathematics must earn credits in the following 
courses: 
Math 120, 121, 122, 223; or 130, 131 , 132, 233; 201 , 202, 301; 330, or 
331, or 436; 489. 
Music 
Coordinator: Jimmie Reynolds. 
Students seeking approval to 
(kindergarten through grade 12) must 
the following courses: 
C D226. 
El Ed 344A. 
teach music 
earn credits in 
Mus 104, 119, 201 , 202, 203, 219, 304, 305, 306, 319, 361 , 362, 419, 
490B; 4 to 6 credits from advanced music history courses. 
Mus 310 is required for students planning to teach vocal music. 
Mus 467, 468, 469, and 4 credits (two courses) from 367, 368, 369 are 
required for students planning to teach instrumental music. 
Students seeking approval to teach only in the secon-
dary school should confer with the Music Department 
concerning modifications in this program. 
Physical Education for Men 
Coordinator: Leo Schneider. 
See Curriculum, Physical Education for Men. 
Physical Education for Women 
Coordinator: Shirley Wood. 
See Curriculum, Physical Education for Women. 
Physical Science 
Coordinator: Frederick DeLuca. 
Students seeking approval to teach physical sciences 
must earn credits in the following courses: 
The courses listed for restricted approval , plus completion of Physics 
151, 152, 153, or Physics 344, 345. Three or 4 credits of organic 
chemistry. Eight credits from courses numbered 200 and above in 
physics, chemistry, meteorology, and geology (except Geo! 203). 
Students seeking restricted approval to teach 
physical science must earn credits in the following 
courses: 
Phys 111 , 112, 113; or 221, 222, 223, and either 324, 325; or 331 , 332. 
Chem 141 , 141L, 142, 142L; or 147, 147L, 148, 148L; or 114, 115. 
Meteor 206, 208. 
Geo! 100 or 210. 
At least two credits from Phys 151 or 152, or 153 or 344, or 345. 
Physics 
Coordinator: James E. Dixon 
Students seeking approval to teach physics must 
earn credits in the following courses: 
Phys. 221 , 222, 223, 311T, 344, 345, 394, 399 (3 er.). 
Phys. 324 and 325, or 331 and 332. 
Seven additional credits from Phys. 304, 311 , 346, 361, 364, 395. 
Students seeking restricted approval to teach 
physics must earn credits in the following courses: 
Phys. 221, 222, 223, 311T, 344. 
Phys. 324 and 325, or 331 and 332. 
Phys. 345 or 394. 
Psychology 
Coordinator: John Bath 
Students seeking approval to teach psychology must 
earn credits in the following courses: 
Psych. 230, 301, 333, 360, 380, 401, 430, 440, 460, and two courses 
chosen from 314, 345, 422, 436, 450, 495 . 
Stat. 101. 
Social Studies 
Coordinator: Clair Keller 
Students seeking approval to teach in any of the 
specified areas of the social studies must receive ap-
proval to teach in three or more of the following areas: 
world history, American history, sociology, economics, 
American government, geography. For approval the 
student must earn 15 credits in each of the chosen 
fields as follows: 
ECONOMICS 
Econ 241 and 242. Nine credits from 301, 304, 305, 306, 405, 409, 410, 
414B, 445, 465. 
SOCIOLOGY 
Soc 134* 
Anthro 111 * 
One course from each of the following groups: 
Group 1: Soc 201 *, 302, 305, 310. 
Group 2: Soc 135, 300, 304, 331, 341, 410, 411, 473, 485. 
Group 3: Anthro 218, 220, 313, 321, 322, 323, 325, 333, 340, 421, 422, 
424. 
*Courses to be taken if being certified with nine hours. 
AMERICAN GOVERNMENT 
Pol S 241, or 251. Twelve credits from 215, 216, 310, 311 , 320, 358, 
360, 361, 410, 421 , 433, 434, 464, 467, 468, 471A, 471B, 472, 495. (217 
may be taken in lieu of 215 and 216). 
GEOGRAPHY 
Fifteen credits chosen from Geog 201 , 202, 301, 322, 324, 326, 328, 
421 , 423. 
UNITED STATIS IIlSTORY 
Fifteen credits in American history with at least one course from each 
group* : 
Group 1: Hist 221, 462A, B, C., 471A, 474A, 477A. 
Group 2: Hist 222, 251, 370, 382, 464, 466, 467, 468, 471B, 477B. 
Group 3: Hist. 223, 252 , 286, 371 , 383, 469A, B, C. 471B, 477C, 478A, 
B. 
*Students seeking approval with nine hours must take courses num-
bered 300 or above. 
WORLD IIlSTORY 
Fifteen credits in World history with at least one course from each 
group* : 
Group 1: Hist 201, 325, 403A, B, C, 404A, B, C, 407. 
Group 2: Hist 202, 326, 351, 408, 412A, 414A., 415A, 416A., 417A, 
420A, B, 421A, B. 
Group 3: Hist 203, 327, 352, 410A, B, C, 412B, 414B, 415B, 416B, C, 
417B, 422B, 446, 453, 491. 
*Students seeking approval with nine hours must take courses num-
bered 300 or above. 
Students who major in one of the above areas and 
who have obtained fifteen hours of credit in three areas 
as indicated above, may add additional areas by obtain-
ing nine credits in each area. 
Students seeking restricted approval to teach any two 
of the above areas must earn fifteen credits in each of 
the chosen areas. Restricted approval will be granted 
only to those students who have full approval in one or 
more of the following areas: earth science, English, 
foreign languages, home economics, journalism, 
psychology, and speech. 
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Speech 
Coordinator: Russel Myers 
Students seeking approval to teach speech must earn 
credits in the following courses: 
Sp 255, 305, 309, 322, 327, 332, 360, 375, 412. 
Fifteen credits from other speech courses numbered 300 or above as well 
as the credits in Engl 104, 105 or their equivalent. 
Courses Primarily for 
Undergraduate Students 
Sciences and Humanities 
101, 102, 103. Studies in Sciences and Humanities.• Cr. 1 to 5 each 
time taken. Yr. Prerequisite: Permission of instructor. Experimental or 
honor courses offered by any department or interdepartmental group. 
111, 112, 113. Elementary Physical Science. (1-6) er. 4 each.111 : F, 
W; 112: W, S; 113: S, F. Prerequisite: 112: 111 ; 113; 112. For students in 
elementary education and child development. 111: Topics in astronomy, 
weather, mechanics, heat, light. 112: Topics in sound, electricity, 
chemistry, weather, astronomy. 113. Topics in geology, chemistry, weather, 
astronomy, environmental sciences. 
301, 302, 303. Studies in Sciences and Humanities.* Cr. 1 to 5 each 
time taken. Yr. Prerequisite: Junior standing and permission of instructor. 
Experimental or honors courses offered by any department or in-
terdepartmental group. 
417. Student Teaching. Cr. 2 to 12 each time taken. F.W.S. Prerequisite: 
Sec Ed 305; Engl 494 or Sp 495 or fyiath 497 or S-H 486 or 496 or F L 476, 
or JlMC 480, or Music 466; advance reservation required. Observation, 
evaluation of instruction, lesson planning, and teaching in the sciences and 
humanities. 
A. Social Studies 
B. Physical Sciences. 
C. Mathematics. 
D. Biological Sciences. 
E. English and Literature. 
G. Foreign Languages. 
H. Speech. 
I. Journalism. 
J. Earth Science. 
K. Music-Secondary. 
L. Music-Elementary. 
M. Psychology. 
480. Special Preparation in Subject Matter for Elementary and 
Secondary Teachers. Cr. var. Maximum of 12 credits in each area listed 
below: 
A. Social Studies. 
B. Physical Sciences. 
C. Mathematics. 
D. Biological Sciences. 
E. English and Literature. 
G. Foreign Languages. 
H. Speech. 
I. Journalism. 
J. Earth Science. 
K. Music. 
486. Methods of Teaching Science. (3-0) Cr. 3. W. Prerequisite: Ad-
mission to teacher education, 15 credits in subject-matter field. Field trips. 
490. Independent Study.* Cr. 1 to 5 each time taken. Prerequisite: 
Junior standing and permission of instructor. 
496. Methods of Teaching Social Studies. (3-0) Cr. 3. W. Prerequisite: 
Admission to teacher education and 15 credits in subject-matter field. Field 
trips. 
*These course numbers may be used only with the permission of the dean 
of the College and concurrence by the Sciences and Humanities Cur-
riculum Committee. 
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Secondary Education 
Harold E. Dilts, Head of Department 
Professors: Bath, Boyles, Brown, Burkhalter, Charles, 
Crawford, Dilts, Harding, Hoerner, Hughes, Knudsen, 
Kohlmann, Kratochvil, Roy, Schloerke, Schneider, 
Toman. 
Associate Professors: Fields, Gienger, Hutchison, 
Kahler, Keith, Keller, Kidd, Kniker, Phye, Reynolds, 
Rosewell, Rudolph, Smith, Thomas, Volker, Wessel, 
Wood, Zbaracki. 
Assistant Professors: Andre, Byler, Chatfield, Conover, 
Dake, DeLuca, Glass, Huyck, Miller, Myers, Ronald L. 
Redick, Sharon V. Redick, Smith, Williams, Woods. 
Instructors: Boston, Buckels, Carter, Hadley, Irwin, 
Simonson. 
Undergraduate Study 
Students seeking recommendations for a certificate to 
teach in the secondary schools must be admitted to the 
teacher education program and pursue a program 
which includes the following professional sequence 
courses: Sec Ed 204, 301, 305, 426; special methods, 
and student teaching in the area of specializ.ation. 
All students who are recommended by Iowa State 
University for teacher certification must be recom-
mended by the College of Education. However, each 
student will be enrolled in the department in which he 
or she plans to major, and must meet the graduation re-
quirements of that department and the college in which 
it is located. For specific requirements for each area of 
specializ.ation, see College of Education, Curricula and 
curricula for the college in which the chosen degree 
major is sought. 
Graduate Study 
Graduate programs with a specializ.ation in cur-
riculum and/or media are administered through the 
Department of Professional Studies. 
Open to graduate students for minor credit only: Sec 
Ed 426. 
Courses Primarily for Undergraduate Students 
204. The School in American Life. (3-0) Cr. 3. F.W.S.SS. Analysis of 
the school's role in society; educational innovations and alternative school-
ing patterns. 
290. Independent Study. (Field Experience) Cr. 1. 
301. Instructional Media. (().2) Cr. 1. F.W.S.SS. Prerequisite: 204. 
Design, production, presentation, and evaluation of educational media for 
teaching. Emphasis on student projects, presented as teaching units in 
class. 
305. Methods of Teaching. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 204, 
classification in Psych 333, eligibility for and formal application submitted 
to the teacher education program, junior classification. Current educational 
methods and their subsequent utilization in the classroom. Special em-
phasis on planning, objective formation, and teaching techniques. 
333. Educational Psychology. (Psych 333) See Psychology. 
365. Music in Elementary Education. (Music 365) See Music. 
366. Music in General Education. (Music 366) See Music. 
416. Art Methods for Secondary Schools. (A A 416) See Applied Art. 
417. Observation and Supervised Teaching - Secondary Schools. 
(Ag Ed 417) See Agricultural Education. (A A 417) See Applied Art. (S-H 
417) See Sciences and Humanities Cross-Disciplinary Studies; (H Ed 417) 
See Home Economics Education. (I Ed 417) See Industrial Education. (PE 
W 417) See Physical Education for Women. 
418. Observation and Supervised Teaching - Elementary Schools. 
(A A 418) See Applied Art. (P E W 418) See Physical Education for 
Women. 
426. Principles and Issues of Secondary Education. (3-0) Cr. 3. 
F.W.S.SS. Prerequisite: 305 or equivalent. Topics normally included are: 
legal responsibilities, certification, contracts and negotiations, curricular 
structures, and professionalism. 
433. Teaching of High School Psychology. (Psych 433). See 
Psychology. 
476. Methods of Teaching Foreign Languages. (FL 476) See Foreign 
Language . 
. 486. Methods of Teaching Science. (D St 486) See Distributed Studies. 
490. Independent Study. Cr. 1 to 5. Prerequisite: Quality-point average 
of 2.5 or more for preceding two quarters. 
A. Music Education. (Music 490A) See Music. 
B. Vocational and Educational Guidance. 
C. Curriculum Construction. 
D. Principles of Education. 
E. Methods of Teaching. 
H. Honors Program. 
I. Foundations of Educational Statistics. 
S. Foundations of Education. 
494. The Teaching of English. (Engl 494) See English. 
495. The Teaching of Speech. (Sp 495) See Speech. 
496. Methods of Teaching Social Studies. (D-H 496). 
497Y. Teaching of Secondary School Mathematics. (Math 497) See 
Mathematics. 
497Z. Methods of Teaching Physical Education. (P E M 415). See 
Physical Education for Men. 
Seminar 75-76 
Administered by the Office of the 
Vice President for Academic Affairs 
The Seminar 75-76 program is designed to promote 
the analysis and discussion of current issues. 
Supervised by a faculty advisory committee, a max-
imum of 15 seminars are offered each quarter under 
University Studies 311, 312, and 313. Each seminar 
meets once a week, and ISU students are awarded one 
hour of academic credit for participation. Leaders in-
clude ISU faculty, staff, students, and members of the 
Ames community. A brochure with current informa-
tion is published each quarter prior to pre-
classification. 
Sociology and 
Anthropology 
George M. Beal, Chairman of Department 
Professors: Bohlen, Bultena, Cohen, Dean, Gradwohl, 
Klonglan, Lunden (Emeritus), Mulford, Ron Powers, 
Warning, Richard Warren. 
Associate Professors: Chang, Keith, Ed Powers, 
Richards, Rogers, Schafer, Tait, Wilcox, Yoesting. 
Assistant Professors: Bower, Bruton, Cloyd, Goudy, 
Hoiberg, Hraba, Johnson, Miller, Dennis Warren, 
Whiteford, Woodman, Yep. 
Instructors: Aigner, Lees, Morris. 
Undergmduate Study 
The department offers work for the degrees Bachelor 
of Arts and Bachelor of Science with majors in 
sociology and anthropology, and work for the degree 
Bachelor of Science in public service and administra-
tion in agriculture. Programs of study offered in both 
the College of Agricultille and the College of Sciences 
and Humanities are outlined in this section. For the 
undergraduate curriculum in sciences and humanities, 
with majors in sociology and anthropology, leading to 
the degrees of Bachelor of Arts and Bachelor of Science, 
see Sciences and Humanities, Curriculum. For the un-
dergraduate curriculum in agriculture, with major in 
public service and administration in agriculture, lead-
ing to the degree Bachelor .of Science, see Agriculture, 
Curriculum in Public Service and Administration in 
Agriculture. 
College of Sciences and 
Humanities-Sociology 
A major in sociology can serve as a liberal arts educa-
tion; as preparation for various positions in social 
service and related occupations; as background for pro-
fessional education in such areas as social work, law, 
and theology; or as a basis for graduate professional 
training as a sociologist in academic, government, busi-
ness, and industrial settings. 
A program of study which meets the needs and in-
terests of the student will be developed in consultation 
with the major adviser. Programs of study will include 
115, 134, 201, 302, 305, and 310. Programs leading to a 
Bachelor of Arts degree will emphasize additional 
course work in groups I, II, and IV of the general educa-
tion requirements. Programs leading to a Bachelor of 
Science degree will emphasize additional course work 
in groups III and IV of the general education require-
ments. Some of the possible fields of concentration are 
criminal justice system, community (urban and rural 
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sociology), industrial sociology, social science 
teaching, research methods and statistics, social change 
and sociology of development, complex organization, 
human population and ecology, social pscyhology, and 
sociological theory. 
The program of study for a concentration in social 
work and social welfare requires courses in addition to 
the major sociology requirements. These courses will 
be determined in consultation with the student's ad-
viser. 
College of Sciences and 
Humanities-Anthropology 
An undergraduate major in anthropology can serve as 
the nucleus for a general liberal eduration, or as the 
prerequisite for graduate training qualifying a person 
for positions in (1) college and university teaching, (2) 
research, and (3) administrative and applied positions 
in government and museums. Fields of anthropology 
are cultural anthropology (ethnology, social an-
thropology, archaeology, psychological anthropology, 
and linguistic anthropology), and physical an-
thropology (man's biological evolution, constitution, 
and modern variations). Undergraduate students may 
obtain experience in archaeological and ethnological 
research. 
Anthropology majors may choose either a Bachelor of 
Arts or a Bachelor of Science degree. A Bachelor of Arts 
degree is obtained by fulfilling the college general 
education requirements plus 10 additional credits in 
Group I and/or Group IV. A Bachelor of Science degree 
is obtained by fulfilling the college general education 
requirements plus 10 additional credits in Group III. 
Undergraduate students with majors in anthropology 
usually include the following courses in their pro-
grams: 111, 218, 219, 220, and 221. Excellent support-
ing courses directly related to anthropology will be 
found in sociology, psychology, zoology, genetics, his-
tory, political science, philosophy, earth science, and 
economics. Undergraduates majoring in anthropology 
may elect these areas or others as minors. An-
thropology majors may elect a second major in interna-
tional studies. Undergraduates majoring in sociology 
and majors outside the department may minor in an-
thropology. 
The principal subdisciplines of anthropology are 
represented by the following: 
1. General Cultural Anthropology and Ethnology: 111, 
218, 313, 321, 322, 323, 325, 332, 333, 340, 421, 
422, 424,425, 430,490B. 
2. Archaeology: 220,420,426,428,429,490A. 
3. Linguistic anthropology: 221, 400, 490D. 
4. Physical anthropology: 219, 490C. 
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College of Agriculture-Public 
Service and Administration 
in Agriculture 
The curriculwn in public service and administration 
in agriculture is designed for students who desire an 
interdisciplinary education to pursue a career with 
agriculturally related governmental and private agen-
cies, or with businesses and industries which are con-
cerned with public services in agriculture. Students 
will explore the planning and implementing of 
agriculturally related programs in communities (town, 
city, or county), multi-county areas, states, regions, and 
at the federal level. 
The curriculwn has a broad base of general education 
subjects including credits in communications, 
mathematics, physical and biological sciences, and the 
social sciences and hwnanities. The technical subjects 
represent a combination of sociology, economics, gov-
ernment, and technical agriculture, with emphases in 
social and economic change, history of public services, 
complex organizations, inter-agency relationships, 
community leadership, community action, adoption 
and diffusion, group dynamics, land utilization, and 
political and legal behavior as they relate to 
agriculture. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
sociology and rural sociology and minor work for stu-
dents majoring in other departments. Students may em-
phasize the following areas: complex organizations, 
marriage and family, research methods, theory con-
struction, statistics, rural sociology, social change and 
development, and social psychology. Within the 
sociology major students may specialize in an-
thropology at the Master's level. The sociology depart-
ment does not offer a non-thesis master's program. 
The department stipulates no language requirement 
for either the degree Master of Science or the degree 
Doctor of Philosophy. However, it may be relevant in 
individual cases to specify competence in one or more 
languages. 
The department is a cooperating department in the 
industrial relations program. (See Industrial Rela-
tions.) 
Courses open to graduate students for minor credit 
only: 
Sociology: 400, 401, 409, 410, 411, 415, 420, 430, 
440, 445, 450, 464, 471 , 473, 477, 480, 482, 483, 485, 
486. 
Anthropology: 400, 420, 421, 422,424,425,426, 428, 
429, 430. 
Sociology 
Courses Primarily for Undergraduate Students 
*110. Orientation to Public Service and Administration in 
Agriculture. (1-0) Cr. R; F. Survey of public service and administration in 
agriculture. 
115. Orientation to Sociology. (1-0) Cr. 1. F. S. Orientation to 
sociology, employment opportunities, and the department. Open only to 
majors. Satisfactory-fail only. 
*130. Rural Institutions and Organizations. (4-0) Cr. 4. F.W.S. 
Analysis of basic institutions and organizations found in rural society. Em-
phasis on structure, functions, and social change in nonmetropolitan in-
stitutions. Effects of group relations on human behavior. The department 
recommends that either 130 or 134 may be applied toward graduation but 
not both. 
134. Introduction to Sociology. (3-0) Cr. 3. F.W.S.SS. Analysis of the 
effects of group relations on human behavior; interrelations of personality, 
group, community, and culture; major social processes, practical study of 
society. The department recommends that either 130 or 134 may be ap-
plied toward graduation but not both. 
135. Social Problems. (3-0) Cr. 3 . F.W.S.SS. Prerequisite: 130 or 134. 
Nature and meaning of social problems; incidence and characteristics of 
selected social problems of major public interest; analysis of proposed 
solutions. 
201. Analysis of the Social Order. (5-0) Cr. 5. F.W.S.SS. Prerequisite: 
130 or 134. Principles of scientific inquiry in relation to processes and pro-
blems of social organization. 
219. Courtship and Marriage. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 130 
or 134. A person-centered analysis of courtship and marriage relationships; 
contributions of the various fields of knowledge to the understanding of 
courtship and marital adjustment. 
227. Sex R.oles in Modem Society. (3-0) Cr. 3. W. Prerequisite: 130 or 
134. Examination of changes in sex role learning, femininity-masculinity. 
sex role conflicts, and sociocultural value patterns. 
264. Group Dynamics. (2-3) Cr. 3. F.W.S.SSII. Prerequisite: 130 or 134. 
Planning and conducting group activities; relation of group dynamics and 
group techniques to group productivity; laboratory, group analysis, field 
practices. 
300. R.ace and Minority Group Relations. (3-0) Cr. 3; or (3-1) Cr. 4. 
F.W.S.SS. Prerequisite: 130 or 134. Minority groups and social structure; 
analysis of causes and consequences of group conflict with emphasis upon 
prejudice and discrimination in the United States. Optional fourth credit 
entails guided research or other complementary study. 
302. Research Methods in Sociology. (4-0) Cr. 4. F.W.S. SSII. Pre-
requisite: 201. Research design, field procedures, and analysis of data. 
304. Introduction to Social F..cology and Population Studies. (3-0) Cr. 
3. F.W.S.SS. Prerequisite: 130 or 134. Concepts of social ecology; popula-
tion problems; size, composition, and distribution of population change. 
305. Social Psychology: A Sociological Perspective. (4-0) Cr. 4. 
F.W.S.SS. Prerequisite: 130 or 134. Examination of social behavior with 
emphasis on development of self, attitudes and attitude change, in-
terpersonal relations, small groups, and collective behavior. 
*310. Community. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 130 or 134. Com-
parative analysis of the institutional structure of rural, urban, and suburban 
communities; community as an ecological and social system; power rela-
tionships. 
331. Sociology of Poverty. (3-0) Cr. 3 . F.W.S .SS. Prerequisite: 130 or 
134. Conditions of poverty; determination of poverty levels; studies of ine-
quality, concentrating on the poor; attitudes toward poverty. 
332. Conflict and Accommodation. (3-0) Cr. 3. F. Prerequisite: 130 or 
134. Functions of social conflict, strategies and techniques of conflict and 
accommodation, distribution of power, societal mechanisms for conflict 
management and resolution. 
340. Sociology of Compliance and Delinquency. (3-0) Cr. 3. F.W.S.SSI. 
Prerequisite: 130 or 134. Analysis of society's regulatory processes through 
socialization and social control, ways individuals develop perceptions 
toward a criminal justice system, facilitation of this process by societal re-
actions. 
341. Sociology of Deviance and Criminology. (3-0) Cr. 3. F.W.S.SSII. 
Prerequisite: 130 or 134. Meaning, identification, and causes of deviance; 
recruitment from deviant to normal identities; role of social institutions in 
correction, control, and prevention of deviance. 
380. Sociology of Work. (3-0) Cr. 3. F.W.S. Prerequisite: Six credits in 
sociology. Work, worker adjustment and alienation, constraints of techni-
que, formal and informal aspects of work organizations. 
*382. Sociology of C.OOperative Behavior. (3-0) Cr. 3. S. Prerequisite: 
130 or 134. Analysis of contemporary forms of oooperative behavior and 
underlying philosophies and problems; analysis of the development of col-
lective action among agricultural and farm cooperatives, environmental in-
terest groups, and unions. 
400. History of Sociological Thought. (3-0) Cr. 3. Alt. W., offered 1977. 
Prerequisite: Nine credits in sociology. Origin and development of 
sociological thought. 
401. Contemporary Sociological Theories. (3-0) Cr. 3. S.SSII. Pre-
requisite: Twelve credits in sociology. Analysis of sociological theories 
with major emphasis on contemporary perspectives. 
*409. Sociology of Rural Life. (4-0) Cr. 4. F. Prerequisite: Six credits in 
sociology. Changing characteristics of rural society; human relationships, 
values, institutions affected by changing population, technology and 
agricultural practices. 
410. Urban Sociology. (3-0) Cr. 3; or (3-1) Cr. 4. F.W.S.SS. Prerequisite: 
Six credits in sociology. Growth, structure, and functions of the city; 
urban-social relations. Optional fourth credit entails guided research or 
other complementary study. 
*411. Societal Change and Development. (3-0) Cr. 3. S. Prerequisite: 
130 or 134. Contemporary changes in rural and urban fOCiety with analysis 
of social institutions, social organizations, and social values. Theories of 
social change. Adequacy of existing social structures to meet needs of peo-
ple. Alternative development structures and strategies to meet changing 
needs. 
*415. Adoption and Diffusion of Innovations. (3-0) Cr. 3. W. Pre-
requisite: 130 or 134. Processes of adoption and diffusion of innovations. 
Factors related to differential rates of adoption of new technology, such as 
sources of information, attitudes, values, knowledge, and personal and 
social characteristics. 
*420. Analysis of Complex Organizations. (3-0) Cr. 3. F. SSII. Pre-
requisite: Six credits in sociology. Organizations as bureaucratic social 
systems. Emphasis on creation of organizations and agencies and their in-
ternal operations; linkages among agencies and to the general public. 
430. Social Stratification. (3-0) Cr. 3. F.S.SSII. Prerequisite: Six credits 
in sociology. Theories of social stratification and social class; caste, estate, 
and class stratification systems in various social structures; analysis of 
studies of class in America; types and measurements of mobility. 
440. Systems Analysis of Criminal and Juvenile Justice. (3-0) Cr. 3. 
W. Prerequisite: 340 or 341. Criminal and juvenile justice: detection, label-
ing and arrest, prosecution; adjudication, sentencing, imprisonment, re-
lease, revocation. 
445. Population Studies. (3-0) Cr. 3. S. Alt. SSI, offered 1976; Alt. SSII, 
offered 1977. Prerequisite: 130 or 134. Study of population dynamics; 
change in population size, composition, distribution, fertility, mortality, 
and migration; social economics, and cultural determinants and conse-
quences of population change. 
450. Human F.cology. (3-0) Cr. 3. F.W. Alt. SSII, offered 1976. Alt. SS!, 
offered 1977. Prerequisite: 130 or 134. Basic concepts, theories, and 
methods of human ecology; social-cultural elements as determinants of 
man's relationship to environment; the study of social organization; 
ecological systems as the frame of reference. 
454. Field Observation and Practice. Cr. var. Not more than 16 credits 
may be counted toward graduation. F.W.S.SS. Prerequisite: Permission of 
instructor. Supervised practice in established organizations and agencies. 
*A. Rural Organizations and Group Work Agencies. 
B. Industrial Plants and Related Organizations. 
D. Family Life Education and Agencies. 
460. Observation and Practice in Criminal and Juvenile Justice. Cr. 
var. from 8 to 16 credits. F.W.S.SS. Prerequisite: Permission of instructor. 
Study of the criminal and juvenile justice systems and social control pro-
cesses. Supervised placement in a police department, prosecutor's office, 
court, probation and parole department, penitttntiary, juvenile correctional 
institution, or related agency. 
461. Social Welfare. (3-0) Cr. 3. F. Prerequisite: Nine credits in 
sociology. Descriptive and analytical review of the historical evolution of 
the social welfare system. Current variations of structure, program, and 
services. Particular attention to relationships between the profession of 
social work, delivery of services, needs of clients, and organizational effec-
tiveness. 
462. Strategies of Social Work Intervention. (3-0) Cr. 3. W. Pre-
requisite: 461. Traditional and emerging practice perspectives and rela-
tionships between definition of problem, selection of interventive methods, 
social science foundations, evaluation of outcome, and constraints on 
social work intervention. 
1 SOCIOLOGY AND ANTIIROPOLOGY 273 
463A, 4638. Social Work Skills and Field Placement. Cr. 3 to 12. 
463A: W.SSI; 463B: S.SSII. Prerequisite: 463A: Concurrent registration in 
462 if taken winter quarter, permission of instructor; 463B: 463A. 
permission of instructor. 463A: Principles and methods of social work. 
463B: Field placement in selected welfare agencies under professional 
supervision. It is strongly recommended that students who take 463A take 
4638 as well. Satisfactory-fail basis. 
*464. Community Action. (3-0) Cr. 3. W.S.SSI. Prerequisite: 201 . Com-
munity analysis of mobilization and organization of human and social 
system resources for social action programs. 
471. Sociology of Education. (3-0) Cr. 3. S.SSI. Prerequisite: 130 or 134; 
Sec Ed 204 for education majors. American schools as social organizations, 
as community institutions, and as socialization agents. 
473. Sociology of Youth. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 130 or 134. 
Sociological analysis of the development of youth subcultures in society; 
socialization in complex society and the social implications of youth 
transition into adult culture. 
477. Sociology of Religion. (3-0) Cr. 3. S. Prerequisite: Six credits in 
sociology. The social institution of religion in relation to personality, social 
status, economics, political institutions, the family; religion and social 
change. 
480. Industrial Sociology. (3-0) · Cr. 3. W.SSII. Prerequisite: 380. 
Implications of technological change on modem industrial organizations; 
social consequences of automation. 
*482. Social Behavior and Environmental Resources. (3-0) Cr. 3. 
F.S.SSII. Prerequisite: 130 or 134; Biol 103 recommended. Natural resource 
problems, value orientations toward the environment, environmental qual-
ity and quantity as social problems, conservation as a social movement, or-
ganizational patterns in resources management. 
*483. Sociology of Leisure and Recreation. (3-0) Cr. 3. W.S.SSI. Pre-
requisite: Six credits in sociology. The social significance of leisure, the 
human values in leisure-time pursuits, evaluation of current uses of 
leisure, the social institutional structure and functional systems of society 
related to leisure behavior. 
485. Sociology of the Family. (3-0) Cr. 3. F.W.S.SS. Prerequisite: 130 or 
134. Analysis of the family as a group; cultural influences, group processes, 
and institutional aspects. 
486. Social Power. (3-0) Cr. 3. W.S.SSII. Prerequisite: 130 or 134. 
Genesis of leadership, leader-follower roles and leader types in modem 
society, case studies of contemporary theories. A sociological analysis of 
community leadership. Review of findings relative to formal and informal 
leadership patterns in the community organizations. Implications of 
leadership patterns for community action. 
490. Independent Study. Cr. 1 to 5 each time taken. Prerequisite: Nine 
credits in sociology; permission of instructor. 
A. General Sociology. 
*B. Rural Sociology. 
C. Social Problems. 
D. Industrial Sociology. 
E. Family Sociology. 
H. Honors. 
I. Senior Seminar. 
J. Leisure and Environmental Resources. 
K. Sociology of Small Groups. 
*Administered through the College of Agriculture. Courses not marked by 
an asterisk are administered through the College of Sciences and 
Humanities. 
C.Ourses Primarily f~r Graduate Students, major or 
minor, open to qualified undergraduates 
500. Intermediate Sociological Inquiry and Theory. (4-0) Cr. 4. F. 
Prerequisite: 302, 401. Science and sociology. Units of sociological 
analysis. Taxonomies in sociology; concepts, subconcepts, levels of con-
cepts. Elements of systematic sociological theory; propositions, explana-
tion, prediction, cause. Use of sociological theory in research. 
511. Intermediate Research Methods in Sociology. (4-0) Cr. 4. F. 
Prerequisite: 302. Problem selection; research design, measurement; 
methods of observation and data collection; data analysis and interpreta-
tion. 
520. Advanced Social Psychology: A Sociological Penpedive. (3-0) 
Cr. 3. W. Prerequisite: 305 or Psych 380. Examination of symbolic interac-
tion, exchange, role-reference group, dramaturgical and ethno-
methodological approaches; assessment of contemporary issues in social 
psychology. 
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521. Small Groups. (3-0) Cr. 3. Alt. S., offered 1976. Prerequisite: 305, 
or Psych 380, and six additional hours in sociology. Examination of 
alternative theoretical models and methods of studying small groups. 
522. Attitude and Attitude Change. (3-0) Cr. 3. Alt. F., offered 1976. 
Prerequisite: 305 or Psych 380, and six additional credits in sociology. 
Analysis of theories of attitude and attitude change; current controversies 
between the theories will he examined as well as supporting research. 
525. Collective Behavior and Social Movements. (3-0) Cr. 3. Alt. F., 
offered 1975. Prerequisite: 305 or Psych 380 and six additional hours in 
sociology. Inquiry into the nature of individuals and societal conditions re-
lated to mass behavior such as crowds, mobs, riots, and social movements. 
530. Social Organization. (3-0) Cr. 3. S. Prerequisite: Nine credits in 
sociology. Contemporary theories of group structure and process. Factors 
affecting the structure of society; classification of basic social forms. 
*532. Complex Organizations. (3-0) Cr. 3. Alt. S., offered 1976. Pre-
requisite: Nine credits in sociology. Comparative analysis of complex or-
gimizations. Emphasis on current theoretical models, recent research, and 
methodological innovations. 
*533. Models of Community. (3-0) Cr. 3. Alt. S., offered 1976. Pre-
requisite: Nine credits in sociology. Emphasis on different models or 
frames of reference used in community analysis. Theoretical and 
methodological tools, current views of community problems, and explana-
tion of social and cultural change presented for each model. 
*534. Inter-Organizational Relations. (3-0) Cr. 3. Alt. S., offered 1977. 
Prerequisite: Nine credits in sociology. Theories of inter-organizational 
relations; models of coordination; guidelines for establishment and main-
tenance of interagency cooperation. 
*538. Sociology of Leisure. (3-0) Cr. 3. Alt. SSL, offered 1976. Pre-
requisite: Nine credits in sociology. Causes and functions of leisure; con-
ceptual and methodological problems; social psychological and structural 
factors related to leisure behavior. 
540. Contemporary Theories of Social Change. (3-0) Cr. 3. S. Pre-
requisite: Nine credits in sociology. Examination of contemporary theories 
of social change. 
545. Applied Sociology. (3-0) Cr. 3. Alt. SSL, offered 1976. Prerequisite: 
Nine credits in sociology. Orientation of applied sociology; roles of applied 
sociologists; application of sociological theory and research to social pro-
blems. 
*548. Sociology of Environmental Resoun:es. (3-0) Cr. 3. Alt. SSL, 
offered 1977. Prerequisite: Nine credits in sociology. Environmental values 
and institutional patterns affecting man's use of natural resources; social 
factors in natural resources management; environmental quality as a social 
problem. 
550. Principles of Population. (3-0) Cr. 3. F. Prerequisite: Nine credits 
in sociology. Examination and critique of demographic theories; methods 
and techniques of measuring demographic phenomena; historical and cur-
rent population trends; survey of current research. 
551. Sociology of Migration. (3-0) Cr. 3. Alt. SSI, offered 1977. Pre-
requisite: Nine credits in sociology. Theories, detenninants and conse-
quences of migratim].; survey of current migration research. 
561. Alienation and Anomie. (3-0) Cr. 3. Alt. W., offered 1977. Pre-
requisite: Nine credits in sociology. Study of societal pressures causing 
problems of alienation; social and personal changes alleviating problems 
are discussed. 
566. Social Order and Social Conflict. (3-0) Cr. 3. Alt. F., offered 1976. 
Prerequisite: Nine credits in sociology. Sociological analysis of power, 
power structure, mass society, and elite formation; conflict management. 
575. Social Change and the Family. (3-0) Cr. 3. Alt. F., offered 1975. 
Prerequisite: 485. Analysis of the interrelationships of the family institu-
tion and social change; industrialization, urbanization, modernization, 
mobility. Functions of the family in a modem and changing society. 
576. Sociological Perspectives on Aging. (3-0) Cr. 3. Alt. F., offered 
1976. Prerequisite: Nine credits in sociology. Theoretical perspectives on 
the aging process, social and social psychological changes accompanying 
aging, examination of age considerations in American society. 
590. Special Topics. Cr. 1 to 5 each time taken. Prerequisite: Fifteen 
credits in sociology, senior or graduate classification. 
A. General Sociology. 
C. Social Problems. 
D. Industrial Sociology. 
E. Family Sociology. 
*F. Leisure and Environmental Resources. 
G. Social Stratification. 
H Sociology of Religion. 
*R Rural Sociology. 
Courses for Graduate Students, major or minor 
*600. AdvanaMI Theory Construction. (3-0) Cr. 3. W. Prerequisite: 500. 
ContemJ¥>rary theory construction in sociology, concept formation, models 
in sociology, stages in development of sociological theory. Formal 
strategies to theory construction. 
605. Historical Sociological Theory. (3-0) Cr. 3. Alt. S, offered 1977. 
Prerequisite: Nine credits in sociology. Philosophical and theoretical bases 
of sociology. Historical antecedents of contemporary sociological theories. 
Comparisons of various schools in sociology. 
806. Sociology of Knowledge. (3-0) Cr. 3. Alt. W., offered 1976. Pre-
requisite: Nine credits in sociology. Sources, effects, and control of ideas in 
society; role of ideology and its uses. 
611. Sociological Measurement. (3-0) Cr. 3. Alt. W., offered 1976. 
Prerequisite: Nine credits in sociology. Principles of measurement of major 
sociological variables. Foundations of measurement; types of sociological 
variables; construction of sociological measures, indices, and scales; 
methods of data collection. 
*613. Causal Models in Sociology. (3-0) Cr. 3. Alt. S., offered 1977. 
Prerequisite: 500, Stat 401. The notion of causality in sociology, cause in 
social theory and in social method, contemporary approaches to causal 
analysis. 
*626. Role and Reference Group Theory. (3-0) Cr. 3. Alt. S., offered 
1977. Prerequisite: 305 or Psych 380 and six additional credits in 
sociology. Examination of major approaches to role and reference groups 
analysis. 
*642. Sociology of Adoption and Diffusion. (3-0) Cr. 3. Alt. F., 
offered 1975. Prerequisite: Nine credits in sociology. Sociological aspects of 
adoption and diffusion of new ideas and technology. Discussion of adop-
tion models and factors related to rates and intensity of adoption and dif-
fusion. Adoption unit characteristics related to rates of adoption. 
*644. Social Action and Community Change. (3-0) Cr. 3. Alt. W., 
offered 1977. Prerequisite: Nine credits in sociology. Comparative analysis 
of models and strategies for instigated social action. Primary emphasis on 
community, although applications considered to other area-based systems. 
698. Seminars in Sociology. (3-0) Cr. 3 each. 
A. Social Theory. 
B. Social Orgallization. 
C. Population. 
*D. Social Interaction and Communication. 
E. Social Disorganization. 
F. Social Change. 
G. Human Ecology. 
H Research Methods. 
J. Industrial Sociology. 
L. Current Emphases in Marriage and the Family. 
M. Research in Marriage and the Family. 
*P. Current Research. 
S. Small Group Theory and Research. 
W. Sociology of Education. 
699. Research. 
*A. Rural Sociology. 
B. General Sociology. 
*Administered through the College of Agriculture. Courses not marked by 
an asterisk are administered through the College of Sciences and 
Humanities. 
Anthropology 
Courses Primarily for Undergraduate Students 
111. Introduction to Anthropology. (3-0) Cr. 3. F.W.S.SSI. The study of 
man: scope, methods and subfields of anthropology. An integrated 
biocultural approach to the understanding of man through time and space. 
218. Cultural Anthropology. (4-0) Cr. 4 . F.S.SSI. Prerequisite: 111. An-
thropological concepts and techniques for understanding world cultural 
similarities and differences; universal aspects of human experience, includ-
ing the family, economic, political, and religious systems examined in 
cross-cultural perspective. 
219. Physical Anthropology. (3-2) Cr. 4. W. Prerequisite: 111. Human 
origins, fossil man, differentiation into races; physical anthropology of the 
living; interplay of biological and cultural factors in human evolution. 
220. Archaeology. (3-2) Cr. 4. F. Prerequisite: 111. The nature of 
archaeological evidence and interpretation. Origin and development of 
culture from Paleolithic assemblages through civiliz.ation. 
221. linguistic Anthropology. (3-2) Cr. 4. W. Prerequisite: 111. In-
troduction to cross-cultural study of language and communication, struc-
tural and transformational linguistics; relationship of ethnolinguistics and 
ethnoscience to sociolinguistics and psycholinguistics; anthropological 
linguistic techniques applied to epistemological aspects of cultural 
systems. 
313. The Family in Cross-Cultural Perspective. (3-0) Cr. 3. W. Pre-
requisite: 111 . Comparative study of the functioning of household, residen-
tial, and extended kinship groups ir: cross-cultural perspective; operation 
of these groups to accomplish the function of "family" as conceptualized in 
our culture. 
321. C.Omparative Studies of World Cultures. (3-0) Cr. 3. S. Pre-
requisite: 111. A comparative survey of cultural patterns and social institu-
tions on a world-wide basis; representative groups within a framework of 
culture areas. 
322. The American Indian. (3-0) Cr. 3. F. W. SSL Prerequisite: 111 . 
Origin and distribution of New World populations; survey of culture areas 
and patterns of the native peoples of North America; problems of contact 
and acculturation. 
323. C.Ontemporary Latin American Cultures. (3-0) Cr. 3. Alt. F., of-
fered 1975. Prerequisite: 111. Cultural backgrounds of contemporary 
groups in Middle and South America; historic and present socio-cultural 
systems of Indian, Negro, and Mestizo groups; institutionalized values in 
Latin American culture. 
325. Native Peoples of Middle and South America. (3-0) Cr. 3. Alt. F., 
offered 1976. Prerequisite: 111 . Origin and distribution of native popula-
tions in Middle and South America; survey of cultural patterns of different 
ethnic groups; Aztec, Maya, and Inca civiliz.ations; anthropological ap-
proaches to problems of aboriginal American culture history; European 
contact and acculturation. · 
332. C.Ontemporary Indian Americans. (3-0) Cr. 3. S. Prerequisite: 111; 
322 recommended. The conditions and problems of contemporary Indian 
Americans as seen against the ethnohistoric background of nineteenth cen-
tury Indian-White relations and the reservation system. 
333. Anthropological Perspectives on Black America. (3-0) Cr. 3. F. 
Prerequisite: 111, permission of instructor. Race relations in the Americas; 
ethnological approaches to their study in cross-cultural and historical 
perspective; contemporary ethnography of Blacks in the U.S. 
340. Anthropological Perspectives of Religion. (3-0) Cr. 3. W.SSII. 
Prerequisite: 111. Magico-religious systems. Social integration of the 
supernatural. Nativistic cults and revivalism. Changes in aboriginal 
systems influenced by Western and Eastern religions. 
400. Language and Culture. (3-0) Cr. 3. S. Prerequisite: 218. Structure 
and design of language; functional relationships between language, cogni-
tion, and culture; linguistic change; social and linguistic aspects of verbal 
behavior; language, world view, and cognitive style. 
420. Archaeology of North America. (3-0) Cr. 3. S. Prerequisite: 220 or 
322. Prehistory and early history of North America as reconstructed from 
archaeological evidence, peopling of the New World, major culture his-
torical developments north of the Rio Grande. 
421. Kinship in Different Cultures. (3-0) Cr. 3. S. Prerequisite: 218 or 
313. Kinship theory, comparative analysis of kinship systems, structure 
and functions of kinship relations in various cultures. 
422. Psychological Anthropology. (3-0) Cr. 3. W.SSI. Prerequisite: 218, 
Psych 101 . Relationship of cultural, social, and personality factors in 
human behavior; analysis of generational transmission of culture. 
424. Ethnology of the Old World. (3-0) Cr. 3. W. Prerequisite: 218. 
Selected Old World cultures. One of the following will be offered each 
winter quarter: 
A. Sub-Saharan Africa. 
B. Europe. 
C. Near East. 
D. South and East Asia. 
E. Oceania. 
425. Culture Change. (3-0) Cr. 3. F. Prerequisite: 218. Dynamics of 
culture contact and cultural evolution; acculturation; revitaliz.ation and 
nativistic reactions. 
426. Archaeology of Europe and the Near F.ast. (3-0) Cr. 3. Alt. S., of-
fered 1977. Prerequisite: 220. Prehistoric and early literate cultures of 
Europe as reconstructed from archaeological evidence, prehistoric back-
ground of Near F.astern and Mediterranean civiliz.ations. 
428. Archaeological Laboratory Methods and Techniques. Cr. 1 to 5. 
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F. W. S. Prerequisite: 220, permission of instructor. Laboratory processing 
and analysis of archaeological materials, preparation of preliminary 
archaeological report. 
429. Archaeological Field School. Cr. 8 to 12. SS. 8 to 10 weeks. Pre-
requisite: 220, permission of instructor. Summer field school for training in 
archaeological reconnaissance and excavation techniques; documentation 
and interpretation of archaeological evidence. 
430. Ethnological Field Methods. (3-0) Cr. 3. Alt. F., offered 1975. 
Prerequisite: 218, six additional credits of anthropology, or sociology, or 
combination. Concepts and strategy of anthropological field work, partici-
pant observation, theory and method in collection and analysis of ethno-
graphic information. 
490. Independent Study. Cr. 1 to 5 each time taken. Prerequisite: Nine 
credits in anthropology. 
A. Archaeology. 
B. Cultural Anthropology. 
C. Physical Anthropology. 
D. Linguistic Anthropology. 
H. Honors. 
C.ourses Primarily for Graduate Students, minor 
only, open to qualified undergraduates 
503. Primate Evolution. [Zool 503) See Zoology. 
505. Urban Anthropology. (3-0) Cr. 3. S. Prerequisite: 218, three addi-
tional credits in anthropology or Soc 410. Cross-cultural study of urban 
society; origins of urbanism; patterns of urban growth; social, political, 
economic, and demographic effects of rural-urban migration among Third 
World people. 
510. Social Anthropology. (4-0) Cr. 4. Alt. S., offered 1977. Pre-
requisite: 218; 340 or 421 ; 322 or 424. Historical development of social an-
thropology, systematic survey of the structuralist-functionalist approach, 
special analysis of social structure and social organiz.ation. 
520. Cultural C.Ontinuity and Change in the Prairie-Plains. (3-0) Cr. 3. 
Al. S. , offered 1976. Prerequisite: 322 or 420 or 429; 425. Ecological adapta-
tions and socio-cultural change among Prairie and Plains Indian groups 
through time. 
529. Advanced Archaeological Methods. Cr. 1 to 5. F.W.S. May be 
taken for 8 to 12 credits in summer field school. Prerequisite: 429, 
permission of instructor. Archaeological field techniques and laboratory 
methods. Reconstruction of sociocultural activities from achaeological 
evidence. 
530. Field Problems in the Ethnography of C.Ontemporary Societies. 
Cr. 1 to 5. F.W.S. May be taken for 8 to 12 credits in summer field school. 
Prerequisite: 430, permission of instructor. Field training experience in 
ethnography, problems emphasizing field studies in the contemporary 
societies of the world. 
533. Applied and Medical Anthropology. (3-0) Cr. 3. W. Prerequisite: 
Nine credits in anthropology. Principles and ethics of directed cultural 
change; cross-cultural definitions of and adaptations to disease; 
ethnomedicine, ethnopsychiatry, alternative medical systems in Western 
world; function of altered states of consciousness in maintaining individual 
and cultural homeostasis. 
550. History and Development of Anthropological Theory. (3-0) Cr. 3. 
Alt. F .. offered 1976. Prerequisite: Nine credits in anthropology, permission 
of instructor. Historical development of anthropological theories and con-
cepts; systematic survey of major theoretical areas of social and cultural an-
thropology; nature of anthropology as a discipline. 
555. Seminar in Archaeology. (3-0) Cr. 3. F. Prerequisites: 420 or 426 
or 429. A critical review and examination of traditional and contemporary 
methods and theories involved in the study of human behavior in the past. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Fifteen credits in an-
thropology; senior or graduate classi fication. 
A. Archaeology of New World. 
B. Archaeology of Old World. 
C. Biological Anthropology of New World. 
D. Biological Anthropology of Old World. 
E. Cultural-Social Anthropology of New World. 
F. Cultural-Social Anthropology of Old World. 
G. Linguistic and Cognitive Anthropology of New World. 
H. Linguistic and Cognitive Anthropology of Old World. 
C.ourses for Graduate Students, minor only 
698. Advanced Topics in Anthropology. (3-0) Cr. 3 each. 
A. General Anthropology. 
276 COURSES AND PROGRAMS 
B. Archaeology. 
C. Cultural F.cology. 
D. Applied Anthropology. 
E. Economic Anthropology. 
F. Psychological Anthropology. 
G. Political Anthropology. 
H Urban Anthropology. 
I. Magico-Religious Systems. 
J. Kinship Studies. 
K. Linguistic Anthropology. 
699. Research. 
.SPAN 
Advisory Committee: Chalmer J. Roy, Ph.D., 
Chairman; Arthur M. Gowan, Ph.D.; Millard R. 
Kratochvil, M.A.; H. Martin Limbird, Lie. Sci. Econ.; 
Martin Zober, Ph.D. 
Student Project for Amity among Nations (SPAN) is a 
program of carefully supervised individual foreign 
study. Participants spend one academic year planning 
research projects and gaining background on the coun-
try to be visited. Field studies require at least eight 
weeks abroad during the summer. During the following 
academic year participants prepare a report on their in-
vestigation and devote appropriate effort to the promo-
tion of SPAN. 
Total credits offered are 12: 6 for preparation and the 
field study, 6 for the report and SPAN activity. Grades 
for the first 6 credits are determined by the group ad-
viser; for the final 6 credits the grades are determined 
jointly by the project counselor and the group adviser. 
Classification may be in university studies courses or 
in appropriate formal or special problems courses. 
Speech 
Ray D. Dearin, Acting Chairman of Department 
Professors: Brandt, Drexler, Underhill, Wilson. 
Associate Professors: Connolly, Dearin, Weaver. 
Assistant Professors: Elving, Gouran, Hoopes, Kauf-
mann, Kraemer, Langford, Lohr, Millsapps, Myers, 
Pheneger, Vallier, Waggoner. 
Instructors: Campbell, Cox, Culver, Davenport, 
Eichmeier, Guydon, Heyde, Lemon, Nightingale, 
Perkins, Sattler, Scult, Shanaberger, Skopec, Stone, 
Tedesco. 
Undergraduate Study 
The department offers introductory courses designed 
for all students as part of their general education, as a 
c9mplement to professional training, or as an introduc-
tion to further study in the field. 
A student electing to major in speech may submit, in 
consultation with his or her adviser, a program for 
either the Bachelor of Arts or the Bachelor of Science 
degree. This program of courses may emphasize any 
one of the following options: theatre and dramatic arts, 
interpersonal and rhetorical communication, telecom-
municative arts, or speech correction. A student in 
dramatic arts and theatre or in telecommunicative arts 
norm~lly will pursue a Bachelor of Arts degree. A stu-
dent in interpersonal and rhetorical communication or 
in speech correction normally will pursue a Bachelor of 
Science degree. 
' Basic instruction in the department is designed to 
establish proficiency in oral communication necessary 
for successful college work and requisite to the de-
mands of personal, professional, and civic life. In order 
to attain an undergraduate major in the Department of 
Speech a student must present a minimum of 30 
credits selected from 300-level or above speech 
courses. A student majoring in the department must 
complete a minimum of eleven hours of writing 
courses, including English 104 and 105. Students ma-
joring in the Department are limited to a maximum of 
12 credits from Special Topics in Speech, 490A, 490B, 
490C, 490D, and 490E. 
Major study in speech can prepare the student for a 
wide variety of later employment opportunities de-
pending upon his or her interests, background, and 
abilities. Students can prepare to teach speech and 
dramatic arts in the secondary schools (these students 
will need to see the university statement of require-
ments for teacher certification, and the required 
courses in education listed in the catalog under the 
College of Education). Students can prepare for pro-
fessional work in theatre, radio, television, or film, and 
in such related fields as sales, public relations, and 
publicity. Programs in speech can prepare students for 
graduate study in the various areas of speech at ad-
vanced college or university levels. An undergraduate 
speech major may be used as a background for pre-
medical, prelegal, or pretheological studies as well as 
for advanced study in speech pathology. Moreover, stu-
dents may select speech as a major in pursuit of a 
liberal arts education. 
Students majoring in other departments or colleges 
may elect speech as one of their minor areas. 
The department offers a speech and hearing clinic for 
students with individual speech or hearing problems. 
The certified speech correctionists are departmental 
faculty members with special training and qualifica-
tions in speech and hearing therapy. 
Students who major or minor in speech are en-
couraged to participate in the extracurricular activities 
sponsored by the department. These activities include 
the Iowa State Debaters, Iowa State Theatre, and Radio 
Workshop. Students with primary interest in speech 
also are frequently invited to act in theatre production 
and in student-directed telecommunicative arts pro-
grams. 
Graduate Study 
The department offers courses for graduate minor 
credit in speech as well as supporting work for other 
fields. 
Courses open to graduate students for minor credit 
only are: 327, 375, 431, 432, 465, 466, 476, 477, 478, 
479, 485. 
Courses Primarily for Undergraduate Students 
106. The Performing Arts. (3-0) Cr. 3. F.W.S. Theatrical theory and 
practice and its influence on other performing arts. 
207. Voice and Diction. (2-0) Cr. 2. F.W.S.SSI. Development of effective 
speech habits: voice quality, articulation, pronunciation. Individual im-
provement programs. 
208. Phonetics. (3-0) Cr. 3. F.W.S. American speech sounds and the in-
ternational phonetic alphabet, exercises in diction and phonetic transcrip-
tion. 
211A, 211B*. Fundamentals of Speech. (3-0) Cr. 3 each. F.W.S. SS. 
Prerequisite: English 105 or 132. 211A: Principles of rhetoric in an ad-
vocacy situation; public speaking; audience analysis, interest and attention, 
selection and organization of speech material, style, and delivery. Practice 
in preparation and delivery of extemporaneous speeches. 21 lB: In-
terpersonal Communication; Principles of rhetoric in an interpersonal com-
munication situation; giving, receiving, and evaluating information in vary-
ing speech communication formats; speaking, listening, group problem 
solving. 
215. Parliamentary Procedure. (1-2) Cr. 2. F.W.S. Principles and forms 
of parliamentary action governing conduct of meetings. Practice in pro-
cedures for small groups as well as for larger deliberative assemblies. 
223. Intercollegiate Debate and Forensics. Cr. 1 to 3 each time taken, 
maximum of 6 credits. F.W.S. Participation in intramural or intercollegiate 
debate and other forensic events. 
230. Telecommunicative Arts Seminar. (1-0) Cr. R; F.W.S. Orientation 
to mass media of television, radio, and film; guest lecturers from fields of 
commercial and educational broadcasting and film; viewing and discussion 
of selected videotaped television programs; informational and educational 
films. 
233, 234, 235. Television Workshop. 233: (1-4) Cr. 3. 234, 235 (0-4) Cr. 
2 each. F.W.S.SS. 233: Duties of the television director and the production 
team; laboratory practice in use of studios and television production equip-
ment. 234: Intermediate television production involving studios of Exhibit 
Hall and WOI-TV. 235: Extensive laboratory experience in television direc-
tion, audio and camera operation, utilizing speaking and performance pro-
jects. 
237, 238. Development of the Motion Picture. (2-2) Cr. 3 each. 237: F.; 
238: W. Prerequisite: Engl 105 or 132. 237: Farly development of motion 
pictures; individuals responsible for major advances in theory and tech-
niques. 238: Recent developments and social trends in motion pictures. 
239. Contemporary Film. (2-2) Cr. 3. S. Prerequisite: Sophomore 
classification. Contemporary films and filmic techniques, including in-
novative television commercials and public service announcements; collat-
ing theory and concepts of contemporary films and film-makers. 
241. :Radio Workshop. Cr. 1 to 3 each time taken, maximum of 6 
credits. F.W.S. Prerequisite: Engl 105 or 132, permission of instructor. In-
troduction to radio techniques in announcing, writing, acting, use of sound 
and music. Practice in integrating the various audio elements in the actual 
production of radio programs. 
250. Theatre Practice. Cr. 1 to 3 each time taken, maximum of 6 credits. 
F.W.S.SS. Prerequisite: Permission of instructor. Practice in acting, direct-
ing, costuming, makeup, scene construction, painting, or scene design. 
251. Beginning Acting. (3-0) Cr. 3. F.W.S. Theory and practice in fun-
damentals of acting including focus, recall. imagination, and characteriza-
tion, with emphasis on pantomime and improvisation. 
255. Fundamentals of Modem Theatre Practices. (3-2) Cr. 4. F.W.S. 
Prerequisite: 106. Theories and techniques of play analysis, directing, 
stagecraft, scenic painting, stage lighting, stage costume, design and stage 
makeup; integrated production procedures; experience in University 
Theatre. 
270. Speech and Hearing Science. (4-0) Cr. 4. F. Speech and hearing 
processes as related to normal and disordered oral communication. 
303. Creative Dramatics. (3-0) Cr. 3. W.S. Prerequisite: Junior standing, 
permission of instructor. Improvisation and playrnaking with children and 
*The department recommends that credits from only one of the following 
may be counted for graduation: 21 lA or 21 lB. 
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adults in the school, home, and community; emphasis on the elementary 
and preschool child. 
305. General Semantics. (3-0) Cr. 3. F.W.S.SSI. Prerequisite: Engl 105 
or 132. Nature of symbolic processes; influence of verbal habits in human 
affairs; relationships between language and personal or social problems; ac-
curacy in the use of verbal symbols. 
309. Oral Interpretation. (3-0) Cr. 3. F.W.S. Principles of oral in-
terpretation; practice in analysis and reading aloud of literary selections. 
310. Speech Communication of Elementary School Clllldren. (3-0) Cr. 
3. S. Prerequisite: 211. Nature and development of speech communication 
of the elementary school child in intrapersonal and interpersonal com-
munication; includes speech communication needs of the disadvantaged. 
312. Business and Professional Speaking. (3-0) Cr. 3. F.W.S. Pre-
requisite: 211. Fundamental principles in oral communication for common 
types of professional speeches; extensive use of video recorder for 
diagnostic analysis of delivery. 
313. Speech for the Classroom Teacher. (3-0) Cr. 3. F.S. Prerequisite: 
211. Oral communication in the teaching profession; training in classroom-
oriented communication activities; extensive use of video recorder for 
analysis of presentation. 
314. Orga.ni7Jltional Speech Communication. (3-0) Cr. 3. F.W.S. Pre-
requisite: 211. Behavioral research in organizational communication focus-
ing on how differing specializations, hierarchical levels, networks, and 
group competition influence speech communication effectiveness; applica-
tion through related exercises. 
317. Group Discussion. (3-0) Cr. 3. F.W.S. Prerequisite: 211. Practice 
and procedures of problem-solving groups; communication theories related 
to group procedure and participation. 
318. Leadership in Group Discussion. (3-0) Cr. 3. S. Prerequisite: 211. 
Theories of group leadership in the specialized forms of group discussion, 
symposium, role-playing, forums. 
319. Motion Picture Techniques. Ul 319.) See Journalism and -Mass 
Communication. 
322. Argwnentation. (3-0) Cr. 3. F.W.S. Practice in preparing and pre-
senting argumentative speeches; emphasis on ethical and logical duties of 
the advocate; analysis, evidence, reasoning, attack, and defense. 
323. Debate. (3-0) Cr. 3. W. Debate fundamentals: emphasis on research, 
case construction, and judging; practice in various debate forms. 
325. Noverbal Communication. (3-0) Cr. 3. S. Prerequisite: 211. Para-
linguistics, proxernics, kinesics, symbolism, signs, and object language. 
327. Persuasion. (3-0) Cr. 3. F.W.S. Prerequisite: 211. Examination of 
behavioral research in persuasion; scientific methods of evaluating 
persuasive communication; emphasis on application of experimental re-
search. 
329. Persuasive Speaking. (3-0) Cr. 3. S. Prerequisite: 327. Audience 
analysis, attention, perception, suggestion, logical and emotional proof; 
ethics of a persuasive speaker; use of videotape for analysis. 
331. Television and Radio Broadcasting. (3-0) Cr. 3. W. Prerequisite: 
Engl 105 or 132. The American structure of radio-television and related in-
dustries; analysis of types of programs; role of broadcast media in educa-
tion, entertainment, and public service; standards of evaluation. 
332. Television and Radio Speech. (3-0) Cr. 3. F.W.S. Prerequisite: 
Engl 105 or 132. Theory and practice of effective television and radio 
speaking under closed circuit conditions. 
333. Television-Film Critical Analysis. ( 4-0) Cr. 4. F. Prerequisite: 239 
or 331. Non-print media analyzed through various critical methodologies; 
study of contemporary theory and critics. 
337. Television Performance. (1-4) Cr. 3. W.S. Prerequisite: Engl 105 or 
132. Problems of the television performer; adaptations in composition and 
interpretation which the medium requires of the announcer, narrator, 
master of ceremonies, or actor. Studio situations designed to aid students 
in improving performance skills. 
348. Informative Writing for Radio and Television. Ul 348) See 
Journalism and Mass Communication. 
351. Advanced Acting. (3-0) Cr. 3. S. Prerequisite: 251. Contemporary 
theories and actual utilization of ensemble acting with emphasis on action 
integrated with movement, voice, and stage deportment. 
356. Costuming for Stage, Television, and Film. (3-0) Cr. 3. F.S. Pre-
requisite: 255. Costume design and construction; techniques of costuming; 
use of color and materials in theatre, television, and film costumes. 
357. Art of Stage Makeup. (1-4) Cr. 3. W. Basic techniques, procedures, 
theories, and purposes of stage makeup; special attention to application of 
makeup conforming to character, juvenile, and stylized roles. 
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360. Stagecraft. (3-4) Cr. 5. F.W. Prerequisite: 255. Technical drawings 
for constructing scenery; tools, materials, and techniques in constructing 
and painting scenery. 
361. Scene Design. (3-0) Cr. 3. S. Prerequisite: 360. Principles and prac-
tice in creating visual environment for the performance of dramatic 
literature. 
363. Play Selection. (3-0) Cr. 3. Alt. S., offered 1976. Prerequisite: 106. 
Study of plays and other literature suitable for production by school and 
community groups. 
364. Lighting and Sound. (2-2) Cr. 3. S. Prerequisite: 360. Roles of 
lighting and sound in determining dramatic environment; use of lighting 
and sound to create total artistic effect. 
369. Summer Theatre Practicum. Cr. 1 to 6 each time taken, maximum 
of 12 credits. SS. Prerequisite: Permission of instructor. Practicum in sum-
mer stock or repertory theatre involving production, rehearsal, and 
performance with opportunities for specialization in various areas. 
375. Speech and Hearing Disorders. (3-0) Cr. 3. F.W.S.SSI. Pre-
requisite: Psych 101. Identification and nature of speech and hearing dis-
orders in children and adults; methods for handling these disorders in the 
home and in the schools. 
409. Programs in Advanced Oral Interpretation. (2-2) Cr. 3. W. Pre-
requisite: 309. Interpretative reading programs: Readers' Theatre, Chamber 
Theatre, lecture recital, and others. 
412. Speech Criticism. (3-0) Cr. 3. W.S. Prerequisite: Nine credits of 
speech and permission of instructor. Development of speech theory and 
practice from Corax to modern times. Application of principles of criticism 
to current public speaking practices. 
431. Television Production. (3-0) Cr. 3. F. Prerequisite: 234. Theory and 
practice of television production. Programs analyzed with reference to stag-
ing, lighting, sound, shooting, and switching. 
432. Television Direction. (1-4) Cr. 3. W. Prerequisite: 431. Translation 
of facts, ideas, emotions, and attitudes into meaningful visual and aural 
images. 
439. Documentary Films. UIMC 439) (2-2) Cr. 3. W. Prerequisite: 237, 
or 238, or 239. Analysis of purpose, styles, and structure. 
452. Theatre Management. (3-0) Cr. 3. W. Prerequisite: 106, 255. Prin-
ciples of management, finance, public relations, and publicity as they 
apply to problems and practices in educational, professional, regional , and 
community theatre. 
455. Directing Plays. (3-4) Cr. 5. F. W.S. Prerequisite: 356, 360. Direct-
ing plays with special attention given to problems of casting, rehearsal, 
blocking, movement, picturization, style, mood, and character business. 
465, 466. History of Theatre. (4-0) Cr. 4 each. 465: F; 466: W. Pre-
requisite: 465: 106 or Hist. 201; 466: 465. 465: Theatrical art from ancient 
times to 1800. 466: Theatrical art from 1800 to present. 
476. Articulation Disorders. (4-0) Cr. 4. F.W. Prerequisite: 208, 270, 
375, Etiology, nature, and treatment of articulation disorders. 
477. Stuttering. (4-0) Cr. 4. W. Prerequisite: 375. Study of theories and 
research on stuttering behavior and methods of management. 
478. Language Disorders of Children. (4-0) Cr. 4. W. Prerequisite: 375. 
Normal language development, bases and diagnoses of language disorders 
in children, methodologies for habilitating children with language dis-
turbances. 
479. Practicum in Speech Pathology and Audiology. Cr. 1 to 3 each 
time taken, maximum of 6 credits. F.W.S. Prerequisite: Nine credits in 
speech pathology courses, including 208; permission of instructor. 
Supervised clinical experience with speech and hearing disorders in 
children and adults. 
485. Audiology. (4-0) Cr. 4. S. Prerequisite: 270, 375. Relationship 
between speech and hearing; nature of sound; hearing conservation; basic 
audiometric testing. 
490. Independent Study. Cr. 2 to 5 each time taken. Prerequisite: 
Twelve credits in speech, junior classification, permission of department 
chairman. 
A. Rhetoric and Public Address. 
B. Speech Correction. 
C. Theatre. 
D. Speech Education. 
E. Radio, Television, and Film. 
H. Honors. 
495. The Teaching of Speech. [Sec Ed 495) (3-0) Cr. 3. W. Prerequisite: 
Sec Ed 305A, 3058, quality point average of 2.5 in 9 credits of speech 
courses designated by the department. Problems, methods, and materials 
related to the teaching of speech in the secondary school. Particular atten-
tion to the extracurricular program. 
Courses Primarily for Graduate Students, minor 
only, open to qualified undergraduates 
504. Seminar. (3-0) Cr. 4 each time taken, maximum of 8 credits. 
F.W.S.SSI. Prerequisite: Twelve credits in speech courses; permission of 
instructor. Topics may include rhetorical and communication theory, cur-
rent problems in telecommunications, or theatre problems faced by ad-
vanced students. Each time offered the seminar will be in one of the 
following areas. 
A. Speech Communication. 
B. Broadcasting. 
C. Theatre. 
D. Speech Education. 
510. Classical Rhetoric. (4-0) Cr. 4 W. Prerequisite: 412. Greek and 
Roman tradition in rhetorical theory, practice, criticism, and pedagogy. 
516. American Public Address. (3-0) Cr. 3. W. Prerequisite: Twelve 
credits in speech courses, including 412. Relations between speakers, 
speeches, and political or historical events. 
532. Radio Programming: Production. (2-2) Cr. 3, maximum of 6 
credits. S. Prerequisite: Graduate classification, permission of instructor. 
Creating, writing, and directing of a variety of educational and public in-
formation programs. Research methods. narrative and expositional writing 
techniques, audio control, direction of talent, production procedures. 
Selected programs each week on WOI-FM-AM. 
533. Television Production and Direction. (2-2) Cr. 1-4, maximum of 
10 credits. F.W.S.SSI. Prerequisite: 235 and 332; or 432 and graduate 
classification. Students who previously have emphasized writing, lighting, 
staging, newscasting, demonstration, and performing will work as crews to 
create, write, direct, and produce programs for weekly broadcasts on 
WOI-TV. 
534. Film Production and Direction. (3-0) Cr. 3. S. Prerequisite: 533 or 
JlMC 319. Survey of the film production process, including writing, con-
tinuity, direction, lighting, cinematography, animation, sound, editing, 
special effects, laboratory operations, and production management. Factors 
involved in integration of filmic form and content. 
535. Film Practicum. (2-2) Cr. 3 each time taken, maximum of 9 credits. 
F.W.S. Prerequisite: 534. Application of the principles and theory of 534 
and prior courses to exercises in direction, cinematography, sound, light-
ing, special effects, continuity, editing, and management. Development of 
technical skills involved in film production and direction. 
556. Directing the Educational Theatre Program. (3-0) Cr. 3. SSL 
Prerequisite: Graduate standing, permission of instructor. Problems in 
directing educational theatre, play selection and new dramatic literature, 
theatre management, directing college and high school drama programs, 
conducting high school drama contests and festivals. 
563. Theory and Criticism of Dramatic Production. (3-0) Cr. 3. S.SSI. 
Prerequisite: Nine credits in courses in theatre or dramatic literature. Ex-
amination of critical theories of play production from Aristotle to modern 
critics. 
590. Special Topics. Cr. 2 to 6 each time taken, maximum of 18 credits. 
Prerequisite: Permission of department chairman. 
A. Rhetoric and Public Address. 
B. Speech Correction. 
C. Theatre. 
D. Speech Education. 
E. Radio, Television, and Film. 
Courses for Graduate Students, major or minor 
699. Research. 
Statistics 
Herbert A. David, Head of Department 
Professors: Arnold, Bancroft, C. Philip Cox, David F. 
Cox, H. T. David, Fuller, Hotchkiss, Huntsberger, 
Kempthorne, Pollak, Rausser, Strand (Emeritus), B. V. 
Sukhatme, Taylor, Warren, Wolins. 
Associate Professors: Ghosh; Groeneveld, Han, 
Hickman, Hinz, Isaacson, Kennedy, Meeden, Mensing, 
Sposito, Strahan. 
Assistant Professors: Bailey, Baker, Booth, El-Sabbagh, 
Gentle, Goebel, O'Brien, Promnitz, S. Sukhatme, 
Talwar. 
Instructors: Bubolz, Coveyou, DuBose, Ponder, Simon, 
Umbach. 
Unde~raduate Study 
For the undergraduate curriculum in sciences and 
humanities, major in statistics, leading to the degree 
Bachelor of Science, see Sciences and Humanities, 
Curriculum. For the undergraduate curriculum in 
biometry see Agriculture, Curricula. 
The curriculum in sciences and humanities with a 
major in statistics is designed to prepare students for 
(1) graduate study in statistics, and (2) positions as as-
sistants to research workers in business, industry, or 
government. This work may include the following: 
statistical design, analysis, and interpretation of experi-
ments and surveys; statistical quality control; sample 
inspection; high-speed data processing; application of 
statistical principles and methods to industrial research 
and development, and to industrial design and 
specifications; operations research to analyze the 
performance of persons, machines, and processes un-
der operational conditions; market, sales, advertising, 
and consumer research; cost and price analyses; 
newspaper, magazine, radio, and television research; 
psychological testing; public health studies. Also, ,there 
are opportunities for work in statistics that require a 
major in a subject-matter field and a minor in statistics. 
Undergraduate majors in this department usually in-
clude the following basic courses in their programs: 
101, 341, 342, 343, 380, 401, 402, 411 , 421 , 482. A 
minor is ordinarily taken in mathematics. It is also ad-
visable to have a strong minor in a field of application. 
These courses are not to be regarded as statements of 
fixed requirements or as a complete outline of the work 
necessary for the major. They are given solely for the 
convenience of students or advisers who wish to 
estimate the amount of basic, nonspecialized study 
which may be needed. 
The curriculum in biometry is intended for those stu-
dents who desire to apply mathematics and statistics to 
problems related to agriculture. The curriculum pre-
pares the student to work with research scientists in 
agriculture, or for graduate study in related fields. 
Students intending to do graduate work in statistics 
normally would take additional courses in 
mathematics. 
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Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
statistics, and minor work for students majoring in 
other departments. Within the statistics major the stu-
dent may specialize in experimental design, general 
methods, general theory, probability, statistical com-
puting, survey sampling, or applied statistics (e.g., 
biometrics, econometrics, psychometrics, sociometrics, 
etc.). A specialization in operations research is co-
offered with the Department of Industrial Engineering. 
The Doctor of Philosophy degree is offered jointly with 
other departments. Among those with which this 
degree has been offered are Agricultural Engineering, 
Agronomy, Animal Science, Economics, Forestry, In-
dustrial Engineering, and Mathematics. 
Prerequisite to major graduate work is the comple-
tion of an undergraduate curriculum essentially 
equivalent to the curriculum in Sciences and 
Humanities at this institution, together with a year of 
calculus and a knowledge of statistical theory and 
methods as contained in Stat 341, 342, 343, 401, 402. 
The degree Master of Science may be earned on 
either a thesis or nonthesis basis. The nonthesis option 
requires the completion of at least 51 credits of accept-
able graduate work and satisfactory performance on a 
written examination. 
There is no uniform language requirement for 
graduate students majoring in statistics. The depart-
ment encourages the students to prepare themselves in 
foreign languages and in computer language, but 
specific requirements for the degrees Master of Science 
and Doctor of Philosophy are at the discretion of the 
student's advisory committee. 
Open to graduate students for minor credit only: 401, 
402, 403, 407 , 411, 421, 422, 431, 432, 436, 447, 448, 
481, 482. 
C.ourses Primarily for Undergraduate Students 
100. Orientation in Statistics. (1-0) Cr. R; F. Survey of the field for stu-
dents planning or considering a career in statistics. 
*101. Principles of Statistics. (4-3) Cr. 5. F.W.S. Statistical cxmcepts in 
modem society; frequency distributions; elements of statistical inference; 
contingency tables; introduction to regression, correlation; analysis of 
variance, single classification. 
*104. Introduction to Statistics. (4-3) Cr. 5. W.S. Statistical concepts 
with emphasis on experimental problems from biological fields. For stu-
dents in agricultural and biological sciences. ' 
*105. Introduction to Statistics. (3-0) Cr. 3. F.S. Prerequisite: Math 120 
or 130. Statistical concepts with emphasis on engineering applications. 
Probability; elements of statistical inference; introduction to order 
statistics. For students in engineering. 
*127. Business Administration Statistics. (4-3) Cr. 5. F.W.S. Obtaining, 
presenting, and organizing statistical data; measures of location and dis-
persion; the normal distribution; sampling and sampling distributions; 
tests of hypotheses. 
305. Engineering Statistia1. (3-0) Cr. 3. F. Engineering problems in de-
sign of experiments, analysis of variance, regression analysis, control 
charts, and sampling. 
327. Elementary Business Statistics. (3-3) Cr. 4. F.W.S. Prerequisite: 
101 or 127. Application of statistical methods to business data obtained 
from random samples and time series; simple and multiple regression; time 
series analysis; index numbers; forecasting; decision theory. 
341, 342, 343. Introduction to Theory of ProlNtbility and Statilltia. 
(3-0) Cr. 3 each. Yr. Prerequisite: Math 223 or 233. Probability; distribution 
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functions and their properties; sampling distributions; theory of estimation 
and tests of hypotheses; linear hypothesis theory, regression and correla· 
tion; the multivariate nonnal distribution; nonparametric methods. 
342L. Statistical Theory Laboratory. (1·0) Cr. 1. W. Prerequisite: Con· 
current enrollment in 342. Laboratory to accompany 342. Application of 
the techniques studied in 342 to data analysis problems. 
380. Statistical Applications of Digital Computers. (Com S 380) (2·3) 
Cr. 3. F.W.S. Prerequisite: 101; Com S 201 or knowledge of computer pro-
gramming. Techniques for using the computer as a tool in the analysis of 
statistical problems. Emphasis is on programming and data handling in 
statistical applications. 
401, 402. Statistical Methods for Research Workers. (3·3) Cr. 4 each. 
401: F.W.SSI.; 402: W.S.SSII. Prerequisite: 401 : 101 or graduate classifica· 
tion, 5 credits in mathematics; 402: 401. The role of statistics in research. 
Introduction to the methods of analyzing data from experiments and sur· 
veys. 401: Statistical concepts and models; estimation; simple tests of 
significance; linear regression and correlation; introduction to analysis of 
variance. 402: Methods of analysis of variance including cross classifica· 
tions; introduction to multiple comparisons; factorials; individual degrees 
of freedom; multiple regression; covariance. 
403. Nonparametric Statistical Methods. (3·0) Cr. 3. Alt. F. , offered 
1976. Prerequisite: 401. Analytical procedures for statistical data when the 
dependent variable has ordinal or nominal properties; elaborations of chi· 
square procedures; randomization procedures for ranked data and data 
having interval properties; efficiency of nonparametric procedures and 
robustness of comparable parametric procedures. 
407. Methods of Multivariate Analysis. (3·0) Cr. 3. F. Prerequisite: 402, 
knowledge of matrix algebra. Techniques of analysing multivariate data in· 
eluding Hotellings 'f2, multivariate analysis of variance, principle compo· 
nents, discriminant function, canonical correlation. 
411. Experimental Design for Research Workers. (3·0) Cr. 3. S.SSI. 
Prerequisite: 402. Methods of constructing and analyzing designs for ex· 
perimental investigations; concepts of blocking, randomization, and 
replication; experimental unit technique; complete block designs; con· 
founding in factorial experiments; incomplete block designs; response sur· 
face methodology. 
421. Survey Designs for Research Workers. (3·3) Cr. 4. S.SSII. J>re.. 
requisite: 401. Methods of constructing and analysing designs for survey 
investigations; simple random, stratified, multistage, and multiphase 
sampling designs; questionnaire construction; methods of estimation; 
techniques of survey investigation. 
422. Survey Sampling for Social Scientists. (3·3) Cr. 4. W. J>re.. 
requisite: 401. Procedures for designing samples for general and 
specialized household surveys with emphasis on cluster and multistage 
sampling; methods of estimation; use of sampling materials such as census 
block statistics, city directories, aerial photographs; preparation of field 
materials and organization of enumeration procedures. 
431. Elementary Statistical Quality Control. (3·0) Cr. 3. S. Prerequisite: 
101 or 401 ; junior classification. Application of statistical principles to 
manufacturing. Survey of control chart technique and sampling inspection 
schemes now in use. 
432. Applied Probability Models. (3·0) Cr. 3. W. Prerequisite: 341 or 
401C. Probabilistic models in engineering and the physical sciences; 
probability, Markov chains, Poisson and renewal processes; applications to 
queueing, scheduling, control, reliability, and other quantitative problems. 
436. Genetic Statistics for Research Workers. (3·0) Cr. 3. S. J>re.. 
requisite: 411. Statistical concepts in quantitative genetics. Derivation, de-
finition, and estimation of genetic parameters. Application of statistical 
models to the design, analysis, and interpretation of quantitative genetic 
experiments. Genetic and statistical implications of common selection pro-
cedures. 
446, 447, 448. Statistical Theory for Research Workers. (3·0) Cr. 3 
each. 446: F.; 447: W.SSI. ; 448: S.SSII. Prerequisite: 446: Math 109; 447: 
446 or Math 122; 448: 447. Primarily for graduate students not majoring in 
statistics. Emphasis on the aspects of the theory underlying statistical 
methods. Probability, population distribution functions and their prop-
erties, sampling distributions, orthogonal linear functions, estimation, tests 
of hypotheses, regression. 
411. Computer Processing of Statistical Data. (Com S 481) (3--0) Cr. 3. 
W. Prerequisite: 401 or concurrent enrollment, 380 or Com S 201. Use of 
the computer as a tool for statistical data analysis. Introduction to ex· 
ecutive system usage, data structuring, file manipulation, reliability and 
validity testing, general purpose software systems and their use in 
statistical analyses. 
412. Computer Processing of Statistical Data. (Com S 482) (3·0) Cr. 3. 
*The department recommends that credit for only one of the courses 101, 
104, 105, 127 be applied toward graduation. 
Prerequisite: 481 , 402 or concurrent enrollment. Advanced techniques in 
use of statistical software systems. Algorithms, structure, and content of 
statistical packages. Methods in programming complex statistical applica· 
tions. 
490. Independent Study. Cr. var. Prerequisite: Fifteen credits in 
statistics. 
H. Honors Program 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Statistical Methods. (3·3) Cr. 4. W. Prerequisite: 401 , concurrent 
registration in 542. D. Cox. Applications of least squares in data analysis 
using classificatory and functional models and emphasizing the analysis of 
variance. Current computer software will be utili:zed in the data analyses. 
501. Intermediate Statistical Methods. (3·0) Cr. 3. F. Prerequisite: 402. 
Bancroft. Analysis of variance and covariance for 2·way to n-way classifica· 
lion models with unequal subclass numbers; polynomial regression using 
orthogonal polynomials; multiple comparison of means. 
505. Psychometrics. (Psych 505) (3·0) Cr. 3. S. Prerequisite: 402, Psych 
440. Wolins. Theories of psychological scaling and measurement; deriva-
tion of formulas used in reliability experiments; useful approximation pro· 
cedures. 
506. Factor Analysis. (Psych 506) (3·0) Cr. 3. F. Prerequisite: 505. 
Wolins. Derivation of procedures from the general model of factor analysis . 
Thurstone's, Hotelling's, and Lawley's factorial methods. Criteria for 
significance of factor loadings and for testing for minimum rank. Factor 
rotation. 
508. Sociometric Statistics. (3·0) Cr. 3. F. Prerequisite: 402. Warren. 
Sociological models, including linear models, and their application to 
sociological data. Criterion variables, selection of predictor variables, 
estimation, dummy variables, residuals, and causal inferences. Methods of 
sociological scaling, index construction, and composite measures. 
511, 512. Design of Experiments. (3·0) Cr. 3 each. 511 : S.; 512: F. J>re.. 
requisite: 401; 448 or 541. Kempthome. Intermediate theory of least 
squares; classificatory and functional models, estimability, missing ob-
servation procedures and the analysis of v¥iance and covariance. Prin· 
ciples of statistical design for experimental investigations in biological, 
agricultural , and industrial research; tests; estimation; randomized blocks; 
Latin-squares; Graeco-Latin squares, 2n, 3n, and other factorial systems; 
fractional replication; simple split-plot trials; introduction to quasifactorial 
and incomplete block designs; determination of optima. 
521, 522. Design of Surveys. (3·0) Cr. 3 each. 521 : W.; 522: S. Pre· 
requisite: 521 : 401 , and 448 or 541 ; 522: 521. Han, B. V. Sukhatme. Com· 
prehensive account of sampling theory as developed for use in sample sur-
veys; simple random, stratified, systematic, cluster, and multistage sampl· 
ing; methods of estimation, including ratio and regression techniques; non· 
sampling errors; descriptive vs. analytical surveys. 
531. Industrial Statistics: Process Control. (I E 531) (3·0) Cr. 3. Alt. F. , 
offered 1976. Prerequisite: 343 or 448. H. T. David, Mensing. Sequential 
analysis; continuous sampling plans; statistical process control; cost func-
tions, and Bayes' procedures. 
533. Industrial Statistics: Reliability. (I E 533) (3·0) Cr. 3. Alt. F., of· 
fered 1975. Prerequisite: 343 or 448. Mensing. Protebilistic aspects of re-
liability models; inference for reliability parameters; design of multicompo· 
nent systems; replacement and inspection policies. 
534. Ecological Statistics. (3·0) Cr. 3. Alt. S., offered 1977. Prerequisite: 
447 or 542. Pollak. Models of population growth; growth of populations 
with two competing species; parasite-host and predator-prey relationships; 
elementary population genetics; selection, mutation, and role of finite 
population sire; spatial patterns in populations with one or more species; 
diversity; stability; information theory. 
535. Biological Statistics. (3·0) Cr. 3. Alt. S. , offered 1976. Prerequisite: 
402. C. P. Cox. Direct and indirect biological assay; dose response curve; 
estimation from standard calibration curves; parallel line and slope ratio 
assay; crossover design; multiple assays; quanta! responses; probit analysis. 
536, 537. Genetic Statistics. (Gen 536, 537) (3·0) Cr. 3 each. 536: Alt. F., 
offered 1975; 537: Alt. W., offered 1976. Prerequisite: 402, 448, Gen 340 or 
Gen 350; or Gen 460, and permission of instructor. Pollak. Probability ap· 
plied to genetic systems; theory of inbreeding; estimation of genetic 
parameters and testing of genetic hypotheses; models for quantitative in· 
heritance; partition of genotypic variance; covariances among relatives with 
random mating and with selfing; experimental designs for evaluating 
parameters; phenotypic selection for quantitative traits. 
538. Econometric Statistics. (F.con 538) (3·0) Cr. 3. F. Prerequisite: 448. 
Fuller. Generali:zed Linear regression models, dummy variables; mis· 
cellaneous estimation problems, autocorrelated errors, errors in variables, 
multicolinearity; estimation of parameters in simultaneous equation 
systems. 
539. Operations Research. (Econ 539, I E 539) (3-0) Cr. 3. W. Pre-
requisite: 343 or 448. H. T. David, Mensing. Topics in game theory, pro-
gramming, and the theory of queues. 
540. Operations Research Methods and Economic Analysis. (Econ 
540, I E 540) (3-0) Cr. 3. SS!. Prerequisite: 549, or Econ 537. Sposito. 
Methods and applications of selected techniques in nonlinear program-
ming, including geometric, stochastic and variational programming. Ap-
plications emphasize problems of specification in economics and opera-
tions research. 
541, 542, 543. Theory of Probability and Statistia. (3-0) Cr. 3 each. 
Yr. Prerequisite: 541: 341 , Math 409 or 414: 542: 541, Math 410 or 415; 
543: 542 . Arnold, H. A. David, Meeden. Probability and distribution 
theory, common parametric families of distributions, elementary 
asymptotic theory, introduction to the multivariate normal distribution, 
theory of point estimation including Bayes' estimation, confidence in-
tervals, classical and sequential hypothesis testing. 
544. Statistical Decision Theory. (3-0) Cr. 3. Alt. S., offered 1976. 
Prerequisite: 539. H. T. David. Admissibility and completeness; decision 
functions; Bayes' and minimax solutions; sequential and nonsequential 
cases; utility and principles of choice. 
545. Stochastic Processes. (3-0) Cr. 3. SSII. Prerequisite: 541 . Isaacson. 
Stationary processes with emphasis on the time domain; transformations 
and derived processes; normal and Poisson processes; renewal theory; 
Markov chains; harmonic analysis of processes. 
546. Nonparametric Statistical Theory. (3-0) Cr. 3. S. Prerequisite: 542. 
S. Sukhatme. Introduction to nonparametric problems; one-sample, two-
sample, and c-sample problems; order statistics and their applications; 
rank tests, tests for location and dispersion and their large sample prop-
erties; tests based on sample distribution functions; asymptotic relative effi-
ciency of nonparametric tests . 
549. Mathematical Programming. (3-0) Cr. 3. S. Prerequisite: 539 or 
Econ 537. Sposito. Techniques for determining the optima of linear and 
nonlinear models including linear, integer, quadratic, convex, and 
geometric programming applied to economic, engineering, and statistical 
problems. 
554. Probability. (Math 554) See Mathematics. 
555. Markov Chains. (Math 555) See Mathematics. 
580. Statistical Computations on Digital Computers I. (Com S 580) 
(3-0) Cr. 3. W. Prerequisite: 402; 342 or 448 or 542; Math 307, Com S 201 
or knowledge of Fortran. Kennedy. Programming techniques and methods 
for solution of problems in multiple linear regression, nonlinear regression, 
analysis of variance. 
581. Statistical Computations on Digital Computers II. (Com S 581) 
(3-0) Cr. 3. S. Prerequisite: 580, and Math 409 or 414. Kennedy. Topics in 
the use of digital computers for theoretical investigations in statistics; 
evaluating statistical distribution functions, Monte Carlo techniques, pro-
gramming symbolic operations. 
590. Special Topia. Cr. var. 
A. Theory. 
B. Methods. 
C. Design of Experiments. 
D. Design of Surveys. 
Courses for Graduate Students, major or minor 
601. Advanced Statistical Methods. (3-0) Cr. 3. F. Prerequisite: 501 , 
and 448 or 543. C. P. Cox. Principles of regression analysis; general or-
thogonal polynomials; multivariate analysis including Hotelling's T2, the 
linear discriminant function and the analysis of dispersion; parametrically 
nonlinear regression; seminars on special topics. 
611, 612. Advanced Design of Experiments. (3-0) Cr. 3 each. 611: Alt. 
W.; 612: Alt. S., offered 1977. Prerequisite: 512, 641 . Kempthorne. Ran-
domization theory of designs; general theory of factorial designs; fractional 
replication; theory of quasifactorial and incomplete block designs; analysis 
of groups of experiments; treatments applied in sequence; designs for de-
termining optima. 
621 . Advanced Design of Surveys. (3-0) Cr. 3. Alt. W., offered 1976. 
Prerequisite: 522, 543. B. V. Sukhatme. Advanced topics in sampling 
theory as used in survey designs; unequal probability sampling with and 
without replacement; unbiased ratio and regression type of estimators; 
analytical treatment of nonsampling errors. 
622. Seminar on Design of Surveys. Cr. var. Alt. S., offered 1976. 
Prerequisite: 621. B. V. Sukhatme. Special topics of current interest in de-
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sign of surveys; review of recent literature. 
638. Advanced Econometric Statistia. (Econ 638) (3-0) Cr. 3. Alt. W., 
offered 1976. Prerequisite: 538. Fuller. Large sample results. Simultaneous 
equation systems: identification, estimation, testing, and prediction. Errors 
in the variables and distributed lag models. 
639. Stochastic and Continuous Programming. (3-0) Cr. 3. Alt. F., of-
fered 1975. Prerequisite: 539, 543. H. T. David. Distribution of game values 
and program optima. Generalized Tchebycheff inequalities and continuous 
programs. 
641. General Theory of Linear Hypothesis. (3-0) Cr. 3. F. Prerequisite: 
543, Math 307. Theory of least squares; theory of general linear hypothesis; 
analysis of multiple classification data; components of variance. 
642. Probability and Distribution Theory. (3-0) Cr. 3. W. Prerequisite: 
543, Math 514. Arnold, Isaacson. Probability measure and distribution 
functions; random variables; characteristic functions; asymptotic distribu-
tions. 
643. Theory of F.stimation and Testing of Hypotheses. (3-0) Cr. 3 . S. 
Prerequisite: 543. Arnold, Meeden. Neyman-Pearson theory of testing 
hypotheses; point and interval estimation; sufficient statistics; elements of 
decision theory. 
644. Sequential Statistical Decision Theory. (3-0) Cr. 3. Alt. F., offered 
1976. Prerequisite: 543, 544, one course in probability. H. T. David. 
Several-source sequential analysis, optimal stop rules, Markovian sequen-
tial decision models. 
645. Order Statistia. (3-0) Cr. 3. Alt. W., offered 1976. Prerequisite: 
543. H. A. David. Distribution theory and moments of order statistics; 
estimation of location and scale parameters; censoring, robust estimation; 
treatment of outliers; asymptotic theory. 
646. Time Series. (Econ 646) (3-0) Cr. 3. Alt. S., offered 1977. Pre-
requisite: 448 or 543. Fuller. Stochastic processes; covariance and spectral 
representations; moving average and auto-regressive schemes; Fourier and 
periodogram analyses; serial correlations; analysis of trend, seasonal varia-
tions, and cyclical variations. 
647. Multivariate Analysis. (3-0) Cr. 3. F. Prerequisite: 543, Math 307. 
Han. Multivariate normal distribution, Wishart distribution, Hotelling's T2, 
multivariate regression analysis, discriminant functions. 
648. Seminar on the Theory of Statistia and Probability. Cr. var. 
Prerequisite: 543. 
661. Theories of Inferenre. (3-0) Cr. 3. SS!. Prerequisite: 543, one 600-
level course in statistics. Kempthorne. Review of basic aspects, condensa-
tion of data, sufficiency, the likelihood function, Bayes' theorem, past rejec-
tion of Bayesian processes, statistical tests, problems and obscurities, 
statistical intervals, problems of validity, likelihood inference, recent 
Bayesian inference, review of basic writings. 
680. Seminar on Statistical Computations. Cr. var. F. Prerequisite: 581 , 
permission of instructor. Computational aspects of the research topics of 
those individuals enrolled in the course. Algorithms for the solution of 
theoretical and applied problems in statistics. 
699. Research. 
Surveying and Mapping 
Rolland L. Hardy, Professor in Charge 
The surveying and mapping program is administered 
by the Department of Industrial Engineering in 
cooperation with the Department of Civil Engineering. 
It leads to the degree of Bachelor of Science with major 
in engineering operations. 
This program is designed for students who desire a 
broadly based knowledge of surveying and mapping. 
Graduates of this program should find opportunities 
with consulting firms involved in aerial surveying and 
mapping, and in land surveying. 
Other career opportunities exist in industry and gov-
ernment. Employment by industry frequently involves 
research, development, and testing of advanced 
geodetic and photogrammetric systems. Federal, state, 
and local government activity includes national 
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geodetic and mapping programs, public land surveys, 
natural resources exploration, control of land use, sub-
division design review, and other administrative or 
legal control matters. 
The required courses in the surveying and mapping 
program include all the required courses and group re-
quirements in the engineering operations curriculum. 
The following number of credits in surveying, map-
ping, and related courses are also required: 
Credit in surveying and mapping at the 
300 level or above 27 
Credit in related science, engineering, 
or technology 15 
The 27 credits in surveying and mapping may be 
used to satisfy the engineering operations group re-
quirement for sequences in an engineering area. The 15 
credits in related science, engineering, or technology 
must be in courses beyond those used to satisfy any of 
the group requirements in the regular engineering 
operations curriculum. Also, these courses must be ap-
proved in advance by the professor in charge of the 
program. 
The minimum requirement for graduation in the sur-
veying and mapping program is 195 credit hours. 
Technology and 
Social Change 
A. A. Fouad, Chairman, Advisory Committee 
Advisory Committee: L. Feinberg, R. Hansen, V. 
Lagomarcino, P. Morgan, J. Pesek, K. Preston, D. 
Roberts, C. Roderuck, H. Sharlin, J. Timmons, M. 
Ulmer, R. Van Iten, L. Wilcox. 
Work is offered for a minor in technology and social 
change under a cooperative arrangement with the 
following departments participating in the program: 
Aerospace Engineering, Agricultural Engineering, 
Agronomy, Animal Science, Ceramic Engineering, 
Chemical and Nuclear Engineering, Civil Engi.neering, 
Computer Science, Economics, Education, Electrical 
Engineering, English, Family Environment, Food and 
Nutrition, History, Industrial Engineering, Mechanical 
Engineering, Philosophy, Physics, Political Science, 
Sociology, and Textiles and Clothing. 
Students choosing to declare a minor in technology 
and social change will pursue a degree program in the 
major department. A member of the advisory commit-
tee of the inter-departmental program technology and 
social change will serve on the committee guiding the 
student's program of study. This member should be a 
member of the graduate faculty, and should be from a 
discipline outside the field of the major area of study. 
He is to be chosen by the student in consultation with 
the chairman of the advisory committee, and appointed 
by the dean of the Graduate College. 
The committee guiding the program of study of a stu-
dent declaring a minor in technology and social change 
will select a group of courses from the list given below. 
For the Master of Science degree this group should be 
at least 16 credit hours and for the Doctor of 
Philosophy degree the minimum requirement is 22 
hours. Of this requirement, 4 hours must be chosen 
from the courses on technology and social change in 
foreign cultures listed under University Studies. 
The group of courses selected by the student's com-
mittee to form a minor in technology and social change 
must be chosen from outside the major area of study. 
They should be designed to broaden the scope of the 
student's training to include the humanities, the social 
sciences, and technology. The program for the declared 
minor will be approved by the technology and social 
change advisory committee. 
A minor in technology and social change should be 
selected from the following suggested courses: 
University Studies: 530, 590, 630. 
Aerospace Engineering: 419, 455, 519X, 571, 575. 
Agricultural Engineering: 425, 434, 471, 532, 533. 
Agronomy: All courses in agronomy acceptable for 
minor or major graduate credit. 
Animal Science: All courses acceptable for minor 
graduate credit. 
Ceramic Engineering: 405, 406, 407. 
Chemical Engineering and Nuclear Engineering: 461, 
462, 463. 
Chemistry: 334, 335,336,426,493,494, 529,599. 
Computer Science: 420, 441B, 442, 443, 447, 470, 
471, 484. 
Economics:411,412,512,520, 535,541,570,571. 
Education: 584A, 585, 590P, 601. 
Electrical Engineering: 404, 431, 460, 475, 557, 558A, 
558B. 
English: 495, 513, 534. 
Family Environment: 470, 485, 522, 575, 604. 
Food and Nutrition: 305, 410, 413, 414, 419. 
History: 334A, 334B, 434, 435, 443, 444, 471B, 473, 
591C, 592. 
Industrial Engineering: 404, 424, 425, 504, 515, 552. 
Nuclear Engineering: 465, 474, 507, 524. 
Philosophy: 380, 431. 
Physics: 350, 447, 448, 449, 528, 529. 
Political Science: 443, 444, 446, 447, 448, 543, 547, 
549, 574. 
Sociology: 411, 415, 420, 430, 445, 450, 464, 480, 
486, 532, 533, 534, 540, 550, 566, 575,642,644. 
Textiles and Clothing: 404, 454. 455, 465, 528, 554, 
555, 565, 580. 
Telecommunicative Arts 
For description of courses, see Speech. 
Textiles and Clothing 
Agatha L. Huepenbecker, Head of Department 
Professors: Hollen (Emeritus), Huepenbecker, Potgieter 
(Emeritus), Saddler (Emeritus), Warning, Winakor. 
Associate Professors: Danielson, Hall, Kundel, Troxell. 
Assistant Professors: Buck, Javier, LaGrange, Langford, 
Lewis, Messer, Shibles, Williams, Yep. 
Instructors: Brackelsberg, Hoskin, Kuba, Kunz, Mohr, 
Seifert, Shaw. 
Undergraduate Study 
Courses in textiles and clothing furnish knowledge 
and training essential to the consumer for providing 
clothing and household fabrics for the individual, the 
family, and the home. The aesthetic, economic, 
sociological, psychological, scientific, and cultural 
aspects of textiles and clothing are stressed. 
The department offers work for the degree Bachelor 
of Science with majors in textiles and clothing, and 
textiles and clothing and related science. These majors, 
and the two options within each, provide preparation 
for many different kinds of p6sitions and a basis for ad-
vanced study. 
The major in textiles and clothing offers two options: 
design and merchandising. Option 1, design, is 
planned for those interested in the aesthetic aspects of 
textiles and clothing and in apparel or textile design-
ing. Option 2, merchandising, is planned for students 
interested in the marketing of textile and clothing pro-
ducts by retailers and manufacturers, and in develop-
ing and distributing textile and clothing information to 
consumers. Supervised work experience is recom-
mended strongly. 
The major in textiles and clothing and related 
science is designed for those who wish to prepare for 
advanced study leading to. careers in college teaching 
or in research. Option 1 enables the student to em-
phasize the physical sciences, thereby laying the foun-
dation for further study and for research in textiles. Op-
tion 2, the social science option, is designed for the stu-
dent interested in the economic, sociological, or 
psychological aspects of clothing and textiles. 
Graduate Study 
The department offers work for the degree Master of 
Science with major in textiles and clothing, and minor 
work to students taking major work in other depart-
ments. 
Prerequisite to major graduate work is the comple-
tion of courses in applied art, chemistry (including in-
organic and organic), economics, psychology, 
sociology, and textiles and clothing (including specific 
courses in textiles, clothing construction, and clothing 
selection). Additional prerequisites may be required 
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depending upon the nature of the work the student 
wishes to pursue. 
The language requirement may be met either by pre-
sentation or completion of 12 credits of one foreign 
language or by a score of 400 or above on the Educa-
tional Testing Service foreign language examination. 
A thesis is required. The department cooperates in 
the interdepartmental program of Technology and 
Social Change in Foreign Cultures, (see Index). 
Open to graduate students for minor credit only: 404, 
429,454, 455, 46~. 465. 
C.Ourses Primarily for Undergraduate Students 
121. Clothing Construction. (0-9} Cr. 3. F.W.S. Principles of clothing 
construction; use of commercial patterns. 
122. Introduction to Pattenunaltlng. (2-7) Cr. 4. F.W.S. Prerequisite: 
121 or equivalent score on placement test. Basic patternmaking techniques 
as they are used by commercial pattern companies and apparel manufac-
turers. Basic information for understanding pattern designing, pattern 
alteration, and fitting of garments. 
165. Clothing in Contemporary Society. (3-0) Cr. 3. F.W.S. Significance 
of clothing to individuals within contemporary western society, structure 
and nature of the fashion and apparel industry, and analysis of how the 
contemporary apparel market meets the diverse clothing needs within our 
society. 
204. Textiles. (3-3) Cr. 4. F.W.S.SS. Fibers, yams, fabric construction, 
color, finishes , and related consumer information. 
210. Sophomore Seminar. (2-0) Cr. 1. F.W.S. Prerequisite: Sophomore 
or transfer standing. Orientation to textiles and clothing; professional op-
portunities. 
222. Flat Pattern Designing. (2-7} Cr. 4. F.W.S.SS. Prerequisite: 122, 
245. Flat pattern designing and related garment construction; making pat-
terns for and constructing selected designs in appropriate fabrics. 
223. Draping. (2-7) Cr. 4. F.W.S.SS. Prerequisite: 122, 245. Pattemmak-
ing by draping on a body form. Emphasis on designing, fitting, and con-
struction. 
245. Clothing Selection. (2-4) Cr. 3. F.W.S.SS. Prerequisite: 165; A A 
103, 103S. Use of line, color, and texture to create specific effects in ap-
parel design and to achieve certain personal appearance goals. Analysis of 
the creative style of various couture and ready-to-wear fashion designers. 
304. Applied Textiles. (4-0) Cr. 4. F.W.S. Prerequisite: 204. Application 
of basic principles of textiles in specific apparel and household end uses. 
336, 336L Children's Clothing. 336: (3-0) Cr. 3. F.W.S. Selection of 
clothing as it relates to growth and development of the child Evaluation of 
ready-to-wear. 336L: (1-3) Cr. 2. F.W.S. Prerequisite: 122 and credit or 
classification in 336. Designing and constructing suitable clothing for 
children. 
345. Costume Design. (2-4) Cr. 4. F.W.S. Prerequisite 245, A A 278. 
Creative problems based on source materials and presentation techniques 
used in designing apparel. Analysis of contemporary designers and trends. 
375. Textiles and Clothing Merchandising. (4-0} Cr. 4. F.W.S. Pre-
requisite: I Ad 340. Principles of merchandising as applied to clothing, ac-
cessories, and household textiles. 
404. Advanced Textiles. (3-0) Cr. 3. F.W.S. Prerequisite: 304, Chem 
231, 232C. Fiber structure and composition; fiber and fabric properties. 
New developments in the textile field as reported in current literature. 
410. Textiles and Clothing Department Seminar. (2-0) Cr. 1. F.W.S. 
Prerequisite: Senior standing. Satisfactory-fail only. 
429. Tailoring. (2-7) Cr. 4. F.W.S.SS. Prerequisite: 122, and senior 
classification. Custom tailoring techniques applied in making suits and 
coats. 
430. Custom Dressmaking. (0-9} Cr. 3. S. Prerequisite: 222, 223, 345, 
senior classification. Designing, making patterns, and sewing for a selected 
clientele. A business approach to sewing. 
454. History of Costume. (3-0) Cr. 3. F.S. Alt. SS. Prerequisite: Hist 201 , 
202. Styles of costume in western civilization from ancient times to the 
present day; cultural and economic factors associated with the develop-
ment, adoption, and abandonment of styles. 
455. Historic Textiles. (3-0) Cr. 3. F.W.S. Alt. SS. Prerequisite: 204, Hist 
201 , 202. Development of textiles from ancient times; a study of specific 
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historic textiles; contemporary interpretations of historic textile designs. 
464. Family Clothing Consumption. (3-0) Cr. 3. F.W.S. Alt. SS. Pre-
requisite: 304, F.con 241, 242. Current theories of clothing consumption; 
factors affecting family clothing expenditure; production and distribution 
of textile and clothing products for the consumer market. 
465. Sociological and Psychological Aspects of Clothing and Textiles 
I. (3-0) Cr. 3. F.W.S. Prerequisite: 165, 204, Psych 101, Soc 134. Origins 
and functions of clothing and textiles. Uses and meanings of clothing and 
dress over time and in contemporary society. 
4708, 4700, 47oG. Supervised Experience. Cr. 2 to 9. Prerequisite: 
Department approval. 470B: 9 to 12 credits from 454, 455, 490B, 490E; 6 
credits in anthropology strongly recommended. 4700: Junior or senior 
classification, 345, at least 12 credits in patternmaking and construction. 
47oG: 375 and permission by application. 470B: Historic textiles and 
clothing; 4700: Costume design and manufacture; 47oG: Merchandising. 
Supervised work experience in a cooperating retail or manufacturing firm, 
design studio, or museum. 
480. Senior Study Tour. Cr. R. A: F.; B: S. C: Between W. and S. Pre-
requisite: Credit or classification in 454 or 455, junior or senior classifica-
tion. Study of and visits to mills, factories , dress houses, stores, museums, 
and laboratories. Satisfactory-fail basis only. 
490. Independent Study. Cr. 1 to 4 per quarter. Prerequisite: Ten credits 
in textiles and clothing, permission from the department head and instruc-
tor. 
A. Textiles and Textile-Related Research. 
B. Historic Textiles. 
C. Clothing Construction. 
0. Costume Design. 
E. History of Costume. 
F. Sociological and Psychological Aspects of Textiles and Clothing. 
G. Economic Aspects of Clothing. 
H. Honors. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Short Course. Cr. arr. SS. 
504. Experimental Textiles. (2-4) Cr. 3. S. Prerequisite: 404. Planning, 
executing, and reporting introductory studies in textile research; review of 
pertinent literature and testing of fabrics. 
521. Experimental Clothing Construction. (2-4) Cr. 3. W. Prerequisite: 
336L or 429. Factors influencing sewing techniques; time studies; evalua-
tion of sewing based on personal values. 
525. Advanced Patternmaking. (2-4) Cr. 3. S. Alt. SS. Prerequisite: 222, 
223, 345. Application of design and patternmaking principles to various 
fabrics and styles. 
528. Theory of Pattern Drafting and Designing. (0-9) Cr. 3. F. Prere-
quisite: 222, 223. Analytical study of commercial pattern characteristics. 
Drafting of personal basic pattern or "block" and application of drafting 
principles to a figure with fitting problems. Pattern designing on the draft-
ed "block." 
529. Experimental Tailoring. (2-4) Cr. 3. S. Prerequisite: 429. Study of 
and experimentation in tailoring techniques as applied to various fabrics 
used in coats and suits. 
545. Advanced Costume Design. (2-4) Cr. 3. F.S. Prerequisite: 345. A 
visual and theoretical analysis of the costume-body form: application of 
this analysis to specific group and individual design problems. 
554. Advanced History of Costume. (2-1) Cr. 3. W. Prerequisite: 454, 
senior or graduate classification. Study of garments in the historic collec-
tion and their relationship to other sources of information; research techni-
ques; individual study of selected periods. 
555. Historic Textiles II. (3-0) Cr. 3. S. Prerequisi te: 455. Textile techni-
ques used in primitive and folk cultures; research techniques in historic 
textiles; individual and group experiences in textile restoration and con-
servation. 
565. Sociological and Psychological Aspects of Clothing and Textiles 
II. (3-0) Cr. 3. W.SS. Prerequisite: 465. Readings in an investigation of 
social and psychological aspects of clothing and textiles. Written and oral 
reports of research and readings. 
580. International Study Tour. Cr. 1 to 8. SS. Prerequisite: Junior, 
senior, or graduate classification; 454, 455. A short period of orientation 
(lectures, films, discussion, short field trips , and study) before travel to ob-
serve garments and textiles in mills, factories , homes, stores, laboratories, 
and museums. Countries studied and visited will vary. 
590. Special Topics. Prerequisite: Permission of the department head 
and professor or professors concerned. 
A. Textiles. 
B. Historic Textiles. 
C. Clothing Construction. 
0. Costume Design. 
E. History of Costume. 
F. Socio-psychological Aspects of Textiles and Clothing. 
G. Economic Aspects of Clothing. 
Courses for Graduate Students, major or minor 
610. Seminar. Cr. 2. W. 
699. Research. 
University Studies 
George C. Christensen, Vice President for Academic 
Affairs 
Certain interdisciplinary courses are offered through 
University Studies, at the discretion of the Vice Presi-
dent for Academic Affairs and the University Cur-
riculum Committee. No major is available in university 
studies, but credit obtained through university studies 
offerings may be applied toward a degree in any of the 
colleges, consistent with the stipulations of the stu-
dent's curriculum. 
Requests to make use of university studies 101 , 102, 
103, 290, 301 , 302, 303, and 490 should be directed to 
the Vice President for Academic Affairs and should be 
accompanied by a positive recommendation from the 
department heads and deans of the instructors making 
the request. The University Curriculum Committee will 
consider all requests and recommend to the Vice Presi-
dent regarding their disposition after consultation with 
relevant college and University committees. 
The remaining university studies courses are the 
responsibility of various university committees, as in-
dicated. 
Open to graduate students for minor credit only: 425. 
Courses Primarily for Undergraduate Students 
101, 102, 103. Interdisciplinary Studies. Cr. var. Yr. Experimental in-
terdisciplinary courses offered by an interdepartmental group. Intended 
primarily for freshman and sophomore offerings. 
290. Special Problems. Cr. var. Prerequisite: Permission of the Vice 
President for Academic Affairs. Independent study on topics of an in-
terdisciplinary nature. Intended primarily for freshmen and sophomores. 
E. Environmental Studies. 
H. Honors Program. 
I. International Studies. 
301, 302, 303. Interdisciplinary Studies. Cr. var. Yr. Experimental in-
terdisciplinary courses offered by an interdepartmental group. Intended 
primarily for junior and senior offerings. 
311, 312, 313. Seminar 75, 76. (1-0) Cr. 1 each time elected. 
Multidisciplinary seminars focusing on current social issues. Leaders from 
University faculty, community, business, and industry. Emphasis on 
student-faculty inquiry with opportunity for discussion. Offered on a 
satisfactory-fail basis only. 
321H. 322H, 323H. University Honors Seminars. (2-0) Cr. 1 or 2 each 
time elected. Yr. Prerequisite: Membership in the University Honors Pro-
gram. Interdisciplinary seminars on topics to be announced in advance. Of-
fered on a satisfactory-fail basis only. 
420. Environmental Studies. Cr. var. Multidisciplinary courses 
sponsored by the Environtology Council that examine major environmental 
problem areas from a broad systems perspective. 
425. Environment and Society. (4-3) Cr. 5. F.S.SS. Prerequisite: Fifteen 
hours in natural science. An in-depth analysis of natural and man-modified 
ecosystems with attention on energy, resources, food, and population as 
they interrelate to society and the quality of human environments. 
430. Seminar in International Studies. (3-0) Cr. 3. F.W.S. Prerequisite: 
Major in international studies. Other students may be permitted to enroll if 
space is available. Seminar in international studies, sponsored by the In-
ternational Studies Committee and offered by faculty from throughout the 
University. Intended primarily for juniors and seniors. 
437. Foreign Study. Cr. var. F.W.S.SS. Prerequisite: Permission of 
chairman of the International Studies Committee. Individual and group 
study in foreign countries. Intended primarily for juniors and seniors. 
490. Independent Study. Cr. var. Prerequisite: Permission of the Vice 
President for Academic Affairs. Independent study on topics of an in-
terdisciplinary nature. Intended primarily for juniors and seniors. 
E. Environmental Studies. 
H. Honors Program. 
I. International Studies. 
Courses Primarily for Graduate Students, open to 
qualified undergraduates 
530. Technology and Social Change in Foreign Cultures. (3-0) Cr. 3. 
Prerequisite: Approval of the Technology and Social Change in Foreign 
Cultures Advisory Committee. Impact of the transfer of technology on a 
society; essential features of technological change; the export, acceptance, 
adaptation, and rejection of technological innovations; how the various 
cultural, social, economic, and political systems are affected by technology; 
introducing modern technology in less developed countries. 
590F. Special Topics: Technology and Social Change in Foreign 
Cultures. Cr. var. Prerequisite: Permission of the Technology and Social 
Change in Foreign Cultures Advisory Committee. Individual study on 
topics involving technology and social change in foreign cultures. 
Course for Graduate Students 
630. Seminar in Technology and Social Change in Foreign Cultures. 
(1-0) Cr. 1. Prerequisite: Approval of the Technology and Social Change in 
Foreign Cultures Advisory Committee. Consideration of problems arising 
from the impact of the transfer of technology on a society. 
Urban Planning 
Thomas A. Barton, Head of Department 
Professor: Fitzsimmons. 
Associate Professors: Malone, Parks. 
Assistant Professors: Clarke, Knox, Lex. 
Undergraduate Study 
For undergraduate curriculum in urban planning 
leading to the degree Bachelor of Science, see College 
of Agriculture, Curricula. 
Urban and regional planning is concerned with the 
economic, social, physical, psychological, and manage-
ment aspects of change in a geographic or political 
area. The planner must attain a broad comprehension 
of city, metropolitan, urban, rural region, and state-
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wide types of development, their interrelationships. 
and the extent of their changing needs over the short-
term, middle-, and long-range future. 
Graduate Study 
The program in urban planning, which is ad-
ministered by the Department of Landscape Architec-
ture, offers work for the degree Master of Science with 
major in town and regional planning. Minor work is of-
fered to students taking major work in other depart-
ments. The degree Master of Science, major in town 
and regional planning, is granted upon completion of 
two years of graduate study with a minimum of 60 
credits in residence at Iowa State University and a total 
of 77 credits. 
By taking work in urban planning and in areas of-
fered by other departments a student may develop pro-
grams with special emphasis on administration; 
economic planning; resource conservation; urban re-
newal; transportation planning; urban design; human 
resources planning; housing; and state and regional 
planning. 
For the degree Master of Science, the foreign 
language requirement, if any, is established on an in-
dividual basis by the program of study committee. 
Satisfactory completion of the core requirements and 
the acceptance of a thesis (12 credits) is required for 
the M.S. degree. In addition, the student is expected to 
complete 3 months of acceptable work experience in a 
planning office between his first and second year. 
The department also participates in the in-
terdepartmental program in Housing. (See Index.) 
Open to graduate students for minor credit only: 380, 
383, 395,432, 433,434,492, 493. 
Courses Primarily for Undergraduate Students 
110. Orientation in Urban Planning. (1-0) Cr. R; F. Survey of urban 
planning and allied fields. 
112. Graphic Communication. (LA 112) See Landscape Architecture. 
210. Planning Seminar. (1-0) Cr. 1. F. Prerequisite: Sophomore standing 
and major in urban planning. Seminar on the planning office and planning 
administration. Offered concurrently with 110 and 310. 
253. Survey of Urban Planning. (3-0) Cr. 3. W.S. A historical survey of 
planning, the nature and problems of urban areas, and the goals, pro-
cedures, and results of W'ban planning. 
270. Forces Shaping Our Urban Environment. (3-0) Cr. 3. W. Introduc-
tion to the social, political, physical, and economic forces shaping urban 
areas and their interrelationships. Gives a comprehensive picture of plan-
ning in urban development by showing important roles other urban dis-
ciplines play in the planning process and the interrelationships of these 
disciplines. 
272. Planning Analysis and Techniques. (4-0) Cr. S Prerequisite: 253 
or 270. An introduction to existing and emerging techniques for the pre-
paration and criticism of plans and planning studies. Topics covered in-
clude economic, population, activity, and physical studies, and studies for 
the location, quantity, intensity and timing of land uses and public 
services. Exercises in the use of sources and techniques. 
310. Planning Seminar. (1-0) Cr. 1. F. Prerequisite: Junior standing and 
major in urban planning. Seminar on the planning office and planning ad-
ministration. Offered concurrently with 110 and 210. 
380. State and Regional Planning. (4-0) Cr. 4. W. Prerequisite: 253 or 
270. State and regional planning, development, theories and functions, 
analysis techniques, and methods for guiding development and policy im-
plementation. 
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383. Theory of the Planning Process. (4-0) Cr. 4. F. Prerequisite: 253 or 
270. The nature of planning and its relation to social and economic plan-
ning; levels of planning; place of planning in decision making and major 
decision-making groups; steps in the planning process; uses and limitation 
of knowledge in planning; relation of facts and values. 
395. Housing and Urban Renewal. (3-0) Cr. 3. S. Prerequisite: 253 or 
270. Guidelines for housing policy formulation as a part of the over-all 
planning process in urban areas. Includes analysis of housing needs, re-
gulation, stimulation, renewal, and replacement of housing through public 
policy. The urban renewal process; analysis of various urban renewal pro-
grams; residential conservation, rehabilitation, and redevelopment; and 
commercial and industrial renewal. 
432. Urban Development Planning. (2-9) Cr. 5. F. Prerequisite: 272, 
383 and senior standing. Utilization of the comprehensive planning pro-
cess. Preparation of selected effectuating devices for the plans produced 
433. Urban Development Programming. (2-9) Cr. 5. W. Prerequisite 
432. The programming of plans through time, by such means as communi-
ty renewal programming and urban renewal projects. 
434. Regional Planning. (2-9) Cr. 5. S. Prerequisite: 380, senior stand-
ing, and permission of instructor. Utlization of the comprehensive plan-
ning process as applied to a metropolitan or substate region. Identification 
of forces influencing the region. 
490. Independent Study. Cr. 2 to 4. Prerequisite: Permission of instruc-
tor. Investigation of an approved topic commensurate with student's in-
terest and ability. Offered only on a satisfactory-fail basis. 
H. Honors Program. 
492. Planning Law, Administration and Implementation I. (5-0) Cr. 5. 
F. Prerequisite: 253 or 270. The basis in constitutional, common, and 
statute law for the powers and duties of planning authorities and the 
powers of plan effectuation. Problems of balancing public and private in-
terest as revealed in study of leading court cases. The administration of 
planning agencies and programs. 
493. Planning Law, Administration, and Implementation II. (3-0) Cr. 
3. S. Prerequisite: 492. The legal framework impinging upon land use de-
cision making by local planning boards, local governing bodies, and in-
dividuals: zoning, urban renewal and development, eminent domain, use 
of airspace, air and water pollution, taxation as a land use device, and 
model land development codes. 
499. Senior Urban Research. Cr. 3. Prerequisite: Senior standing and 
major in urban planning. Independent research on an approved topic 
within the specialization area pursued by the urban planning major. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
511. History and Development of Planning. (2-0) Cr. 2. F. Evolution of 
planning in the United States and other selected countries to relate current 
status and future potentials. Relates urbanization process to history and de-
velopment of planning to meet local, metropolitan, regional, state, and na-
tional needs. 
512. Urban Planning Profession. (1-0) Cr. 1. W. Prerequisite: 511. 
Various elements of public planning and the planning office, including 
comprehensive plan, zoning, planning commission, urban renewal, hous-
ing authority, planning administration, and other important aspects of the 
planning profession. 
513. Seminar. (1-0) Cr. 1. S. Prerequisite: 512. 
531. Metropolitan Planning Workshop. (2-9) Cr. 5. S. Preparation of a 
comprehensive plan for a metropolitan area or region. 
532. Inner City Planning Workshop. (2-9) Cr. 5. F. Analysis of prob-
lems confronting inner-city neighborhoods accompanied by a study of 
possible actions that might be taken to achieve identified objectives. 
533. Urban Experimental Workshop. (2-9) Cr. 5. W. The study and 
analysis of experimental concepts postulated to improve man's urban en-
vironment. Concepts to be considered for examination will vary. 
541. Urban Planning Research Methods. (2-3) Cr. 3. S. Research 
methods for the discovery of new knowledge in urban and regional plan-
ning. Research of various types and sources of data and information 
systems. 
581. Theory of Urban Planning. (3-0) Cr. 3. W. Prerequisite: Econ 462 
or graduate classification in town and regional planning. Advanced theory 
of urban planning as an art and a science. Land development models for 
planning purposes based on the theories from which the models derive. 
Value conflicts in urban planning and arrangements for accommodating 
these conflicts. 
571. Techniques of Urban Planning. (3-0) Cr. 3. F. Prerequisite: 272, or 
graduate classification in town and regional planning. Advanced 
qualitative and quantitative techniques in the preparation and program-
ming of physical plans. Emphasis on new techniques derived from ad-
vanced planning theory. 
575. Urban Planning/Urban Management. (3-0) Cr. 3. S. An examina-
tion of the role planning plays in the management and decision making 
process. Topics receiving particular attention include: planning-
programming-budgeting theory and techniques, urban systems analysis, 
policy planning, and urban information systems. 
590. Special Topics. Cr. 1 to 3 each time elected. Prerequisite: 
Permission of instructor. 
D. Urban Development Planning and Programming. 
E. Urban Renewal. 
F. Regional and State Planning and Programming. 
G. Simulations in Urban Planning. 
H. Housing. 
I. New Towns Planning. 
J. Urban Planning in Undepndustrialized Areas. 
592. Planning Law, Administration and Effectuation. (3-0) Cr. 3. F. 
Process of administration and implementation of planning programs 
through planning law. Effective management of the urban environment. 
Powers and duties of planning authorities and the powers of plan effectua-
tion. Problems of balancing public and private interest as revealed in study 
of leading court cases. 
Courses for Graduate Students, major or minor 
614. Seminar. (1-0) R; S. Prerequisite: 513. 
699. Research. 
Veterinary Anatomy 
Pharmacology and 
Physiology 
Neal R. Cholvin, Chairman of Department 
Professors: Christensen, Dougherty, Engen, Ghoshal, 
Hembrough, Littledike, Magilton, Reece, Swenson, 
Wagner, Whipp. 
Associate Professors: Ahrens, Bal, Carithers, Crump, 
Draper, Gillette, Skold, Van Meter. 
Assistant Professors: Adams, Eckhoff, Greer, Palmer, 
Riedesel. 
Instructors: Hagemoser. 
Undergraduate Study 
For undergraduate curriculum in veterinary 
medicine leading to the degree Doctor of Veterinary 
Medicine, see Veterinazy Medicine, Curriculum. 
Through courses in this department, students acquire 
a detailed knowledge of the anatomy of domestic 
animals which is necessary for a proper understanding 
of physiology, pharmacology, pathology, diagnosis, sur-
gery, and medicine. 
A thorough study of basic physiology is necessary to 
understand the mechanisms and the treatment of 
animal diseases. The study of comparative mammalian 
physiology gives students a background in the func-
tional activities of cells, tissues, organs, and systems 
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with special consideration for the basic physiology of 
importance to veterinary medicine. 
An understanding of drug action is essential for ra-
tional drug therapy. The general pharmacology courses 
provide students with a background in basic 
pharmacology to include pharmacodynamics, tox-
icology, and the clinical application of drugs. Special 
emphasis is placed on chemical agents and therapeutic 
practices specific to veterinary medicine. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with majors in 
veterinary anatomy, in physiology, or in physiology 
with pharmacology as a specialization, and minor work 
for students majoring in other departments. 
Cooperative programs between Veterinary Anatomy, 
Pharmacology, and Physiology and the Biomedical 
Engineering Program are provided jointly under 
sponsorship by the Colleges of Engineering and 
Veterinary Medicine. See Biomedical Engineering for 
requirements. The department also participates in the 
interdepartmental program in Molecular, Cellular and 
Developmental Biology. 
Fundamental knowledge of anatomy, biochemistry, 
chemistry, mathematics, physiology, and zoology is 
considered prerequisite for major study in the depart-
ment. 
Foreign language requirements may be established by 
the student's graduate advisory committee. 
Open to graduate students for minor credit only: 367, 
368. 
Courses Primarily for Undergraduate Students 
229. Anatomy and Physiology of Domestic Animals. (5-0) Cr. 5. F. S. 
Prerequisite: Bio 101. Fundamentals of anatomy and physiology. Primarily 
for students in agriculture. 
301. Microscopic Anatomy. (3-6) Cr. 5. W. Prerequisite: First year 
classification in veterinary medicine. Cytology, basic tissues, and or-
ganology. 
302. Microscopic Anatomy. (3-6) Cr. 5. S. Prerequisite: 301. 
Organology. 
310. Developmental Anatomy. (2-3) Cr. 3. F. Prerequisite: First year 
classification in veterinary medicine. Study of the growth and differentia-
tion of mammalian organs. 
311. Gross Anatomy. (3-12) Cr. 7. F. Prerequisite: First year classifica-
tion in veterinary medicine. Systematic and topographic study and dissec-
tion of the dog. 
312. Gross Anatomy. (3-9) Cr. 6. W. Prerequisite: 311 . Systematic and 
topographic study and dissection of the horse and ruminant. 
313. Gross Anatomy. (2-9) Cr. 5. S. Prerequisite: 312. Systematic and 
topographic study and dissection of the horse, ruminant, pig, and chicken. 
321. Neurosciences. (3-3) Cr. 4. F. PrereqUisite: First year classification 
in veterinary medicine. A study of the structural and functional rela-
tionships of the nervous system and organs of special sense. 
349. Comparative Mammalian Physiology. (3-3) Cr. 4. W. Prerequisite: 
311. Physiology of body fluids, excretion, respiration, and acid-base 
balance. Courses 349, 350 and 351 are designed for veterinary medical stu-
dents. 
350. Comparative Mammalian Physiology. (4-3) Cr. 5. S. Prerequisite: 
349. Physiology of blood, muscle, and the cardiovascular system. 
351. Comparative Mammalian Physiology. (5-3) Cr. 6. F. Prerequisite: 
350. Physiology of alimentary tract, metabolism, endocrine system, 
reproduction, and lactation. 
367. General Pharmacology. (3-3) Cr. 4. F. Prerequisite: 350 or 553. 
General principles; pharmacology of drugs acting on the autonomic 
nervous system and central nervous system: neuromuscular blocking 
drugs, local anesthetics; toxicology. Courses 367 and 368 are designed for 
veterinary medical students and non-D.V.M. graduate students. 
368. General Pharmacology. (3-3) Cr: 4. W. Prerequisite: 367. 
Pharmacology of specific classes of drugs including diuretic, cardiac, and 
gastrointestinal drugs; antimicrobials and hormones. 
369. Pharmacology and Therapeutics. (3-0) Cr. 3. S. Prerequisite: 368. 
Pharmacological and therapeutic uses of vitamins, minerals, fluids, and an-
tiparasitic drugs; clinical pharmacology of selected drugs. 
449. Laboratories in Surgery and Surgical Anatomy (V CS 449) (1-6) 
Cr. 3. F. W. S. Prerequisite: Third year classification in veterinary cur-
riculum. 
490. Independent Study. Cr. 1 to 5 each time taken. Prerequisite: 
Permission of instructor. 
H. Honors Program. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
509. Systematic Anatomy. (1-6 or 12) Cr. 3 or 5. SS. Prerequisite: One 
year of college biology and permission of instructor. Ghoshal . 
A. Ruminant Anatomy. Cr. 5 
B. Nonruminant Anatomy. Cr. 5. 
C. Anatomy for Biomedical Engineering Students. Cr. 3. 
D. Avian Anatomy. Cr. 3. 
511. Neuroanatomy. (3-6) Cr. 5. Alt. F., offered 1976. Prerequisite: 
Permission of instructor. Draper. Central and peripheral nervous system in-
cluding the organs of special sense. 
515. Anatomy of Laboratory Animals. (1-3 or 12) Cr. 2-5. Alt. S., of-
fered 1977. Prerequisite: Permission of instructor. Ghoshal. Gross anatomy 
and histology of laboratory animals. 
530. Physiology of the Autonomic Nervous System. (3-3) Cr. 4. Alt. 
W., offered 1976. Prerequisite: 551, 552, and 553; and permission of in-
structor. Van Meter and staff. Cellular considerations, neurotransmission, 
hypothalamus, cortical control, reflex arcs, control and regulation of in-
ternal functions and visceral organs. 
531. Physiology of the Central Nervous System. (3-3) Cr. 4. Alt. W. of-
fered 1977. Prerequisite: 551, 552, and 553; and permission of instructor. 
Van Meter and staff. Cellular considerations, neurotransmission, reflex 
arcs, synaptic inhibition in brain and spinal cord, electroencephalography. 
533. Physiology and Endocrinology of Animal Reproduction. (An S 
533) (4-0) Cr. 4. S. Prerequisite: Permission of instructor. Wagner and An-
derson. Development of structure and function of the reproductive system. 
Physiologic and endocrine aspects include puberty, gametogenesis, estrous 
cycle. pregnancy, parturition, and the interaction of environment, thyroid 
and adrenal function, and nutrition with these processes. 
551, 552, 553. Advanced Vertebrate Physiology. (BME 551, 552, 553) 
(Zoo! 551, 552, 553) (4-3) Cr. 5 each. Yr. Prerequisite: 509 or Zoo! 320 or 
455; credit or classification in B & B 304 or 404. Primarily mammalian 
physiology with some cellular mechanisms. 551: Neurophysiology, 
neuroendocrinology, muscle. 552: Endocrinology, digestion. 553: 
Cardiovascular, renal and respiratory physiology. 
590. Special Topics. Cr. 1 to 7. Prerequisite: Permission of instructor. 
A. Anatomy. 
B. Pharmacology. 
C. Physiology. 
Courses for Graduate Students, major or minor 
610. Fine Structure of Animal Tissues. (3-0) Cr. 3. Alt. S., offered 
1977. Prerequisite: Permission of instructor. Carithers. Cytological fine 
structure, special characteristics of various mammalian cell types. 
611. Techniques in Electron Microscopy. (1-6) Cr. 3. Alt. S., offered 
1976. Prerequisite: Permission of instructor. Carithers. Principles and prac-
tice of electron microscopy. 
630. Alimentary Physiology. (3-0) Cr. 3. Alt. S., offered 1976. Pre-
requisite: Permission of instructor. Crump and staff. A comparative study 
of ruminants and non-ruminants with emphasis on motility, secretion, 
digestion, and absorption. 
631 . Experimental Techniques in Physiology. (2-6) Cr. 4. SS. Pre-
requisite: 553 or Zoo! 553. Hembrough and staff. Study of basic physiology 
in animals with various fistulas, bypasses, and extirpations produced by 
surgical techniques. 
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667. Qualitative Pharmacology: Isolated Tissues. (0-8) Cr. 4. S. Pre-
requisite: 367. Van Meter. Pharmacological experiments designed to 
analyze qualitative nature of drug action on isolated tissue models. 
668. Quantitative Pharmacology: Bioassay (0-8) Cr. 4. S. Prerequisite: 
667. Van Meter. Pharmacological experiments designed to assay agonists 
and antagonists using principles and techniques of biological standardiza-
tion and biostatistics. 
690. Advanced Topics. Cr. 1-5. Prerequisite: Pennission of instructor. 
A. Anatomy. 
B. Pharmacology. 
C. Physiology. 
698. Seminar. Cr. 1. F. W. S. SS. Staff. 
699. Research. 
A. Anatomy. 
B. Pharmacology. 
C. Physiology. 
Veterinary Clinical 
Sciences 
Wallace M. Wass, Head of Department 
Professors: Bacon, Bak.er, Emmerson (Emeritus), Her-
rick, Lundvall, Pearson, Preston. 
Associate Professors: Clark, DeYoung, Evans, Grier, 
Kunesh, Newton, Sexton, Shires, Spear. 
Assistant Professors: Carithers, Chastain, Eness, Hoe-
fle, Hoskins, Hull, Jackson, Mitten. 
Instructors: Ehler, Haji, Juelsgaard, Peterson, West. 
Undergraduate Study 
For undergraduate curriculum in veterinary 
medicine leading to the degree Doctor of Veterinary 
Medicine, see Veterinary Medicine, Curriculum. 
The study of medicine and surgery summarizes and 
illustrates the application in practice of the training 
previously received in anatomy, physiology and 
pharmacology, pathology, and microbiology. On com-
pletion of the senior year, the student has not only the 
theoretical knowledge, but some of the more practical 
methods of applying such knowledge. The transition 
from the student to the practitioner presents little dif-
ficulty after such training. 
The department presents course work in animal 
reproduction dealing with interferences with parturi-
tion, diseases of the newborn, and interferences with 
normal reproduction commonly termed infertility. 
A systematically organized course in radiology is 
presented, emphasizing the handling, exposing, pro-
cessing and interpreting of radiographs and the dangers 
of ionizing radiation to man and animal when im-
properly used. 
Grdduate Study 
The department offers work for the degree Master of 
Science with major in veterinary clinical science, and 
minor work for students majoring in other depart-
ments. Within the veterinary clinical sciences major, 
the student may specialize in veterinary medicine, sur-
gery, radiology, or reproductive diseases. 
Both thesis and nonthesis options are available. 
A satisfactory reading knowledge of one foreign 
language is strongly recommended. The Department 
uses the standardized examinations provided by 
Educational Testing Service for this purpose. However, 
the Department will accept meaningful collateral work 
in lieu of a foreign language if this is recommended by 
the student's committee. 
Prerequisite to major graduate work is graduation 
from an approved College of Veterinary Medicine. 
The department participates in the interdepartmental 
program of Immunobiology. (See Index.) 
Open to graduate students for minor credit only: 443. 
Courses Primarily for Undergraduate Students 
391. Radiology. (2-0) Cr. 2. S. Prerequisite: Second year classification in 
veterinary curriculum. Essentials of radiology and radiobiology. Includes 
radiography, fluoroscopy and clinical and biological uses of X-radiation 
and radioisotopes, with special emphasis on protection from radiation and 
interpretation of radiographs. 
397. General Surgery. (4-0) Cr. 4. S. Prerequisite: Second-year 
classification in veterinary curriculum. Fundamental principles of surgery. 
441 . Special Surgery I. (4-0) Cr. 4. F. Prerequisite: Third-year classifica-
tion in veterinary curriculum. Surgial diseases of large domestic animals. 
442. Special Surgery II. (5-0) Cr. 5. W. Prerequisite: Third-year 
classification in veterinary curriculum. Surgical diseases of small domestic 
animals. 
443. Large Animal Orthopedics. (2-0) Cr. 2. W. Prerequisite: Third year 
dassification in veterinary curriculum. Orthopedic diseases of large 
domestic animals. 
444. Clinical Medicine I. (6-0) Cr. 6. F. Prerequisite: Third-year 
classification in veterinary curriculum. Clinical diagnostic methods and 
consideration of diseases of domestic animals. 
445. Clinical Medicine II. (6-0) Cr. 6. W. Prerequisite: Third-year 
classification in veterinary curriculum. Clinical diagnosis and treatment of 
diseases of domestic animals. 
446. Clinical Medicine ill. (4-0) Cr. 4. S. Prerequisite: Third-year 
classification in veterinary curriculum. Clinical diagnosis and treatment of 
diseases of domestic animals. 
447. Animal Reproduction Laboratory. (0-3) Cr. 1. F.W.S. Prerequisite: 
Third-year classification in veterinary curriculum. 
448. Radiology Laboratory. (0-2) Cr. 1. F.W.S. Prerequisite: Third-year 
classification in veterinary curriculum. 
449. Laboratories in Surgery and Surgical Anatomy. (V An 449) (1-6) 
Cr. 3. F.W.S. Prerequisite: Third-year classification in veterinary cur-
riculum. 
450. Disturbances of Reproduction. ( 4-0) Cr. 4. F. Prerequisite: Third-
year classification in veterinary curriculum. General principles of diseases 
causing disturbances in reproduction. 
460. Radiology. Cr. 1 to 12. Prerequisite: Fourth-year classification in 
veterinary curriculum. Clinical assignments in veterinary radiology. a -
fered on a satisfactory-fail basis only. 
481. Animal R.eproduction. Cr. 1 to 12. Prerequisite: Fourth-year 
classification in veterinary curriculum. Clinical assignments in animal 
reproduction. Offered on a satisfactory-fail basis only. 
482. Small Animal Medicine. Cr. 1 to 12. Prerequisite: Fourth-year 
classification in veterinary curriculum. Clinical assignments in small 
animal medicine. Offered on a satisfactory-fail basis only. 
483. Small Animal Surgery. Cr. 1 to 12. Prerequisite: Fourth-year 
classification in veterinary curriculum. Clinical assignments in small 
animal surgery. Offered on a satisfactory-fail basis only. 
464. F.quine Medicine and Surgery. Cr. 1 to 12. Prerequisite: Fourth-
year classification in veterinary curriculum. Clinical assignments in equine 
clinics. Offered on a satisfactory-fail basis only . 
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485. Veterinary Field Services. Cr. 1 to 12. Prerequisite: Fourth-year 
classification in veterinary cuniculurn. Clinical assignments in veterinary 
field services. Offered on a satisfactory-fail basis only. 
490. Independent Study. Cr. 1 to 5. Prerequisite: Permission of depart-
ment head. 
H. Honors Program. 
495. Seminar. Cr. R. Prerequisite: Fourth-year classification in 
veterinary cuniculum. Seminars and c.ase discussions on selected subjects 
by staff of the College of Veterinary Medicine and others, including student 
presentations. Offered on a satisfactory-fail basis only. 
Courses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
544. Advanced Animal Reproduction. (2-3) Cr. 3. Alt. W. , offered 
1977. Prerequisite: 447, 450. A detailed study of reproductive diseases of 
the male animal. 
545. Advanced Animal Reproduction. (2-3) Cr. 3. Alt. W., offered 
1976. Prerequisite: 447, 450. A detailed study of reproductive diseases of 
the female animal. 
590. Special Topics. Cr. 1 to 5. Prerequisite: Permission of instructor. 
Courses for Graduate Students, major or minor 
604. Seminar. Cr. 1. F.W.S. 
640. Advll.DCled Radiology. (2-3 or 9) Cr. 3 or 5. F.W.S. Prerequisite: 
391 . Detailed principles of clinic.al radiology with particular reference to 
radiographic interpretation. 
871. Advanced General Surgery. (2-3 or 9) Cr. 3 or 5. Prerequisite: 442. 
An advanced course designed to investigate and discuss the responses of 
the body to surgical and anesthetic procedures. 
872. Advll.DCled Special Surgery. (2-3 or 9) Cr. 3 or 5. Prerequisite: 442. 
Advanced procedures in both clinical and research techniques are offered 
in abdominal, thoracic, orthopedic, cardiovascular, and neurological sur-
gery. 
878. Advanced Medicine. (2-3 or 9) Cr. 3 or 5. Alt. W., offered 1976. 
Prerequisite: 446. Principles of general medicine. A study in depth of fac-
tors that contribute to the development of clinical signs as related to the 
pathogenesis of disease. 
877. Advanced Medicine. (3 or 5-0) Cr. 3 or 5. Alt. S., offered 1977. 
Prerequisite: 446. An advanced study of metabolic diseases. 
878. Laboratory Animal Medicine and Pathology. (V Pth 678) (3-0) Cr. 
3. Alt. SS., offered 1977. Prerequisite: 446. Detailed principles of medicine 
and pathology of laboratory animals. 
899. Research. 
Veterinary Medicine 
Phillip T. Pearson, Dean 
Durwood L. Baker, Associate Dean. 
William P. Switzer, Associate Dean. 
Norman E. Hutton, Assistant Dean. 
Ronald E. Flatt, Coordinator of Laboratory Animal 
Resources. 
Courses listed below are offered to undergraduate 
students in the College of Veterinary Medicine. 
300. Professional Orientation. (1-0) Cr. R; F. Prerequisite: First-year 
classific.ation in veterinary cuniculum. 
490. Independent Study. Cr. 1 to 3. Prerequisite: Classific.ation in 
veterinary cuniculum. Independent or small group study of a specific area 
for which no course is available in an existing department. 
H. Honors Program. 
498. Professional Orientation and Jurisprudence. (3-0) Cr. 3. S. Pre-
requisite: Fourth-year classification in veterinary cuniculurn. Professional 
topics for the veterinarian. 
Veterinary Microbiology 
and Preventive Medicine 
R. Allell"Packer, Head of Department 
Professors: Beran, Hofstad, Kaeberle, Mare, Pier, 
O'Berry, Ross, Switzer. 
Associate Professors: Gough, Farrington, Harris, Hogle, 
Nelson. 
Assistant Professors: Abou-Gabal, Hill, Jensen, 
Potgieter, Smith. 
Undergraduate Study 
For undergraduate curriculum in veterinary 
medicine leading to the degree Doctor of Veterinary 
Medicine, see Veterinary Medicine, Curriculum. 
The Department of Veterinary Microbiology and 
Preventive Medicine offers instruction in pathogenic 
bacteriology and mycology, animal virology, im-
munology, epidemiology, and public health. Regulatory 
and preventive veterinary medical aspects of the infec-
tious diseases of animals are emphasized in courses for 
the student in the veterinary curriculum. Courses de-
signed for students in agriculture deal with the prin-
ciples of disease prevention in farm animals. 
Graduate Study 
The department offers work for the degree Master of 
Science with majors in veterinary microbiology and 
veterinary preventive medicine, work for the degree 
Doctor of Philosophy with major in veterinary 
microbiology, and minor work to students taking major 
work in other departments. 
Prerequisite to major graduate work is the possession 
of the D.V.M. degree or the completion of an under-
graduate program in biological science with emphasis 
in microbiology. 
Knowledge of a language other than that native to the 
student is required. For the M.S. degree the student 
should have satisfactorily completed one year of col-
lege or university-level courses in a foreign language or 
must pass the ETS Graduate Student Foreign Language 
Examination at a score prescribed by the Department. 
For the Doctor of Philosophy degree, proficiency in two 
languages at the same level as for the M.S. degree, or 
proficiency in one language at a higher score is accept-
able. An alternative for the Ph.D. requirement is the 
completion of two years of college or university-level 
courses in a foreign language. Students whose native 
language is not English may satisfy the language re-
quirement by proving their proficiency in English. 
French, German, Russian or Spanish are approved as 
foreign languages for any student. Other languages may 
be approved by petition to the department. 
The department also participates in the in-
terdepartmental program of Immunobiology. (See 
Index.) 
290 COURSES AND PROGRAMS 
C.ourses Primarily for Undergraduate Students 
381. General Bacteriology and Immunology. (4-6) Cr. 6. F. Pre-
requisite: B & B 304, 305. Morphology, classification, and physiological 
characteristics of pathogenic bacteria; principles of infection and im-
munity. 
382. Pathogenic Bacteriology. (4-6) Cr. 6. W. Prerequisite: 381 , V Pth 
371. Detailed study of bacteria associated with animal diseases. 
383. Virology and Principles of Epidemiology. (4-4) Cr. 6. S. Pre-
requisite: 381, V Pth 371. Characteristics of the viruses which infect 
animals; mechanisms of infection and techniques used in the study of 
viruses. Principles of epidemiology as applied to the infectious diseases of 
animals. 
431, 432, 433. Infectious Diseases and Preventive Medicine. (3-0) Cr. 
3 each. F.W.S. Prerequisite: Third-year classification in veterinary cur-
riculum. History, etiology, epidemiology, laboratory diagnosis, regulatory 
control, public health and preventive medical aspects of the infectious dis-
eases of animals. 
434. Public Health I. (3-0) Cr. 3. F. Prerequisite: Third-year classifica-
tion in veterinary curriculum. Principles of public health practice; 
epidemiology of food-borne illnesses and public health standards for the 
sanitary production of milk and milk products. 
435. Public Health II. (3-0) Cr. 3. S. Prerequisite: Third-year classifica-
tion in veterinary curriculum. Federal and state laws, regulations and pro-
cedures governing slaughter and/or processing of meat food animals and 
food products of animal origin, methods of inspection, and criteria for ac-
ceptability. 
486A, 486B. Clinical Microbiology and Public Health. Cr. 1-12. Prere-
quisite: Fourth year classification in veterinary curriculum. 486A: Clinical 
Microbiology: Application of microbiological procedures to clinical ac-
cessions in the diagnosis of infectious diseases. 4868: Public Health: 
Laboratory exercises and field trips related to veterinary public health prac-
tices. 
487. Livestock Disease Prevention. (3-0) Cr. 3. S. Prerequisite: Bact 300. 
A survey of diseases of large domestic animals, including a discussion of 
the causes, transmission, processes, and control. Designed for students ma-
joring in agricultural sciences. 
490. Independent Study. Cr. arr. Prerequisite: Permission of instructor 
and of department head. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
520. Serology. (Irnbio 520) (2-6) Cr. 4. F. Prerequisite: 381 or Bact 300. 
Kaeberle. Principles of serology as applied to the diagnosis of infectious 
diseases and research in immunology. 
522. Principles of Epidemiology. (3-0) Cr. 3. S. Prerequisite: 382, 383. 
Factors which influence the spread and perpetuation of animal diseases in 
animal and human populations. 
526. Advanced Veterinary Virology. (3-4) Cr. 5. Alt. W., offered 1977. 
Prerequisite: 383 or Bact. 408, permission of instructor. Marti. The study of 
pathogenesis and ecology of viral infections and the procedures for 
diagnosis and control of viral diseases. 
590. Special Topics. Cr. 1 to 5. Prerequisite: 382. 
Courses for Graduate Students, major or minor 
604. Seminar. (1-0) Cr. 1. F.W.S. Packer. 
625. Pathogenic Bacteriology. (3-6) Cr. 5. SS. Prerequisite: 381 , 382. 
Packer, Harris. Advanced study of the pathogenic bacteria and technical 
procedures used in research. 
626. Basic Mechanisms in Animal Virology. (3-4). Cr. 5. Alt. W., of-
fered 1976. Prerequisite: 526 or Bact. 408; B & B 405, permission of instruc-
tor. Mare. Advanced study of animal virus host-cell ip.teractions and 
technical procedures utilized in animal virus research. 
629. Medical Immunology. (Imbio 629) ( 4-0) Cr. 4. W. Prerequisite: 
520, nine quarte·r credits in biochemistry and permission of instructor. 
Kaeberle. Mechanisms of resistance to disease including natural and ac-
quired immunity. Nature of immune substances, their production and role 
in health and disease. 
630. Experimentation in Medical Immunology. (Irnbio 630) (1-9) Cr. 4. 
S. Prerequisite: 629. Kaeberle. Current approaches and procedures utilized 
for experimentation in immunology. 
631. Immunologic Disease. (V Pth 631) (Imbio 631) (3-0) Cr. 3. Alt. 
SSL, offered 1976. Prerequisite: 629 and V Pth 653. Kaeberle, Kluge, 
Cheville. Known and theoretical bases for immunologic diseases including 
mechanisms and physiopathologic alterations associated with disease pro-
cesses. 
699. Research. 
Veterinary Pathology 
Frank K. Ramsey, Head of Department 
Professors: Bennett (Emeritus), Buck, Cheville, Flatt, 
Green, Greve, Kemp, Kluge, Lee (Emeritus), Lloyd, 
Moon, Seaton, Sloss (Emeritus), Zimmermann. 
Associate Professors: Cassidy, Dillman, Glock, David 
Graham, Hutton, Jeska, Ledet, O'Toole, Powers, 
Richter. 
Assistant Professors: Andrews, Carson, Furr, Holter, 
McKean, Niyo, Stahr. 
Instructors: Carla Graham, Hoversten, Lassen, 
Meerdink, Pierce. 
Undergraduate Study 
For undergraduate curriculum in veterinary 
medicine leading to the degree Doctor of Veterinary 
Medicine, see Veterinary Medicine, Curriculum. 
The Department of Veterinary Pathology offers a 
systematic study of the dynamics of the disease pro-
cess. Emphasis is placed on the manner in which dis-
ease brings about alterations in the anatomical struc-
ture and chemical and physiologic activities of animal 
cells, tissues, organs, and body systems. The applica-
tion of these studies forms the basis for more accurate 
diagnosis which is essential for the treatment and pre-
vention of animal diseases. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
veterinary pathology, and minor work for students ma-
joring in other departments. Within the veterinary 
pathology major the student may specialize in 
veterinary parasitology or veterinary toxicology. 
Prerequisite to major graduate work is the comple-
tion of an undergraduate curriculum leading to the 
degree Doctor of Veterinary Medicine. This require-
ment may be waived for those individuals wishing to 
specialize in toxicology or parasitology with the ap-
proval of the major professor and the head of the de-
partment. 
The degree Master of Science with thesis requires the 
completion of a minimum of 45 graduate credits. It is 
possible to study for the degree Master of Science on a 
nonthesis basis. This option requires the completion of 
a minimum of 60 graduate credits, of which at least 15 
must be earned in course work outside the department. 
The foreign language requirement will be decided by 
the student's graduate advisory committee, with the ap-
proval of the head of the department. For students 
whose native language is not English, the ability to 
communicate adequately in English (as certified by the 
department of English) will be required. 
Minor work is recommended in other departments of 
the College of Veterinary Medicine or departments or 
programs in other colleges. 
The department also participates in the inter-
departmental program of Irnmunobiology. (See Index.) 
C.ourses Primarily for Undergraduate Students 
371. General Pathology. (3-4) Cr. 5. F. Prerequisite: VAPP 303, 313. 
Basic concepts of cellular and tissue response to disease. 
372. Systemic Pathology. (4-4) Cr. 6. W. Prerequisite: 371. Tissue reac-
tion to disease in the various body systems. 
376, 377. Veterinary Parasitology. 376: (3-3) Cr. 4. W.; 377: (4-3) Cr. 5. 
S. Prerequisite: 376: 371 ; 377: 376. Parasites and parasitic diseases of 
animals and the principles of their control. 
422, 423. Special Pathology. 422: (4-4) Cr. 6. W. ; 423: (2-2) Cr. 3. S 
Prerequisite: 422: 372; 423: 422. Pathogenesis of disease in mammalian and 
avian species. 
426. Veterinary Toxicology and Poisonous Plants. (2-9) Cr. 5. S. Pre-
requisite: 422. A study of the diagnosis of diseases caused by and the mode 
of action of toxicologic compounds. 
447. Introduction to Computers for the Biological Research Worker. 
(Com S 447) See Computer Science. 
455. Interpretive Pathology. Cr. 1 to 12. Prerequisite: Fourth-year 
classification in veterinary curriculum. 
A. Necropsy Laboratory. 
B. Clinical Pathology. 
C. Diagnostic Laboratory. 
Graded satisfactory-fail only. 
470. Radioecology. (2-3) Cr. 3. Prerequisite: Minor or equivalent in 
biological sciences and 9 credits in physical sciences. O'Toole. Survey of 
the nature, medical uses, biological effects and ecological considerations of 
nuclear radiation and radioisotopes. 
490. Independent Study. Cr. arr. Prerequisite: Permission of instructor 
and department head. 
H. Honors Program. 
C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
551. General Pathology. (3-4) Cr. 5. F. Prerequisite: VAPP 303, 313. 
Ramsey. Fundamentals of disease with emphasis on disease in animals. 
554. Veterinary Toxicology. (3-0 or 4) Cr. 3 or 5. S. Prerequisite: 371. 
Buck. Disease processes in animals caused by toxicants, differential 
diagnostic procedures, and identification of toxicants by laboratory tests. 
556. Methods in Toxicology. (3-0) Cr. 3. S. Prerequisite: 15 credit hours 
in biology and permission of instructor. Buck. Application, assumptions 
and interpretation of specific toxicology tests for the determination of 
harmful effects of poisonous substances. 
557, 558. Veterinary Parasitology. 557: (3-3) Cr. 4. W.; 558: (4-3) Cr. 5. 
S. Prerequisite: 557: Permission of instructor; 558: 557. Greve, Kemp. 
Problems of parasitism in relation to animals. 
590. Special Topics. Cr. 1 to 5. F.W.S.SS. Prerequisite: Permission of in-
structor. 
A. Veterinary Pathology. 
B. Veterinary Parasitology. 
C. Veterinary Toxicology. 
D. Radiobiology. 
C.ourses for Graduate Students, major or minor 
604. Histopathology Seminar. Cr. 1. F.W.S.SS. 
605. Topics Seminar. Cr. 1. F.W.S. 
631 . Immunologic Disease. (Imbio 631) (VMPRM 631). See Im-
munobiology and Veterinary Microbiology and Preventive Medicine. 
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641. Organic Pesticide Toxicology. (3-0) Cr. 3. Alternate F .. offered 
1975. Prerequisite: 554 and permission of instructor. Buck. Org;inic 
pesticides as related to biologic effects in animals of economic importance, 
public health hazards and environmental effects. 
642. Toxicology of Heavy Metals and Trace Elements. (3-0) Cr. 3. 
Alternate W., offered 1976. Prerequisite 554 and permission of instructor. 
Buck. Advanced study of heavy metal pollutants and trace elements; their 
effects on domestic animals, wildlife, and man. 
643. Biotoxins. (4-0) Cr. 4. Alternate F .. offered 1976. Prerequisite: 554 
and permission of instructor. Buck. Natural toxic oockground constituents 
in feeds, toxins present from management practices, pesticides of biological 
origin and venoms. i 
644. Feed Additives Toxicology. (3-0) Cr. 3. Alternate W., offered 1977. 
Prerequisite: 554 and permission of instructor. Buck. Toxicologic effects of 
feed additives and natural ingredients resulting from mismanagement or 
accident; federal regulations. 
645. Analytical Chemical Toxicology. (2-2) Cr. 3. Offered when de-
mand warrants. Prerequisite: Chem 211, 335 and permission of instructor. 
Buck. The analysis and interpretation of toxicant residues in animal tis-
sues. feeds, water, soil, and other environmental specimens. 
651. Advanced Post Mortem Techniques. ((}.3 to 12) Cr. 1 to 4. 
F.W.S.SS. Prerequisite: 377, 423. Staff. Necropsy techniques of animals 
with emphasis on gross and microscopic lesions and diagnosis. 
652. Pathologic Hematology. (3-4) Cr. 5. Alt. W., offered 1976. Pre-
requisite: 423. Ledet. Study of the pathologic changes in blood constituents 
of domestic animals. 
653. Cellular Pathology. (3-0 or 4) Cr. 3 or 5. Alt. F., offered 1977. 
Prerequisite: 423. Kluge. Fundamentals of the pathogenesis of disease pro-
cesses. 
654. Veterinary Neuropathology. (3-6) Cr. 5. Alt. S., offered 1976. 
Prerequisite: 511, 653. Ramsey. Advanced study of diseases of the nervous 
system. 
655. Physiopathology of the Skeletal System. (3-0 or 4) Cr. 3 or 5. Alt. 
SS., offered 1975. Prerequisite: 653. Graham. An advanced study of the 
nutritional, metabolic and infectious diseases of bones and joints of 
animals. 
656. Granulomatous Diseases. (1-2) Cr. 2. Alt. S., offered 1977. Pre-
requisite: 377, 423 . Ramsey. Advanced comparative studies of 
granulomatous lesions produced by bacterial, mycotic, and parasitic 
pathogens. 
657. Neoplasms of Domestic Animals. (2-3) Cr. 3. Alt. S., offered 1977. 
Prerequisite: 423. Ramsey. Oncology of domestic animals. 
658. Histochemistry. (1-3 to 12) Cr. 2 to 5. Alt. W., offered 1976. Pre-
requisite: 423. Staff. Study of the histochemical reactions in tissues useful 
in primary and differential diagnosis of diseases of domestic animals. 
660. Pathology of Parasitic Diseases. (3-4) Cr. 5. Alt. SS., offered 1976. 
Prerequisite: permission of instructor. Greve, Kemp, Jeska, Zimmermann. A 
study of the gross and microsropic tissue changes caused by parasites. 
678. Laboratory Animal Medicine and Pathology. (V C S 678) See 
Veterinary Clinical Sciences. 
699. Research. 
A. Veterinary Pathology. 
B. Veterinary Parasitology. 
C. Veterinary Toxicology. 
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Water Resources 
Howard Johnson, Chairman 
Advisocy Committee 
Advisocy Committee: Roger W. Bachmann, E. R 
Baumann, Ervin L. Denisen, John D. Dodd, Merwin D. 
Dougal, Don Kirkham, Mary S. Pickett, Peter J. Reilly, 
Lyle Sendlein, John F. Timmons, Homer W. Walker, 
Hency H. Webster. 
Work is offered for the degrees Master of Science and 
Doctor of Philosophy with major in water resources un-
der a cooperative arrangement with various depart-
ments including Agricultural Engineering, Agronomy, 
Animal Ecology, Chemical Engineering, Civil Engineer-
ing, Earth Science, Economics, Family Environment, 
Food Technology, Forestcy, and Horticulture. Minor 
work is offered to students taking major work in other 
areas. Facilities exist in several departments for fun-
damental research in such areas as source, distribution, 
and movement of water (hydrology); hydraulics of 
water control facilities; physical, biological, and 
chemical properties of water (water quality) and 
economics of water resource development. For the non-
thesis Master of Science degree, 45 quarter credits are 
required. 
Students majoring in water resources will choose a 
major professor from the graduate faculty membership 
of the cooperating departments and will develop the 
program of study under the guidance of a committee 
nominated by the administrative department head, ap-
proved by the departmental Water Resources Advisory 
Committee representative, and appointed by the dean 
of the Graduate College. For administrative purposes 
the student will be in the department of his major pro-
fessor. 
For the degrees Master of Science and Doctor of 
Philosophy, the foreign language requirement, if any, is 
established on an individual basis by the student's ad-
visocy committee. 
Courses Primarily for Graduate Students, major or 
minor 
577. Water Reaoun:es I. (C E 577) (3-0) Cr. 3. F. Prerequisite: 
Pennission of water resources advisory committee. Introduction to water 
resources planning. Hydrology, including source, distribution and 
measurement of water; water management categories and beneficial use 
groups; water requirements, hydraulics and water control facilities. Ad-
ministered by Civil Engineering. Cooperative with Agricultural Engineer-
ing, Agronomy, and Earth Science. 
571. Water ll81oun:es II. (C E 578) (3-0) Cr. 3. W. Prerequisite: 
Pennission of water resources advisory committee. Water resources plan-
ning. The role of quality in water resources: physical, chemical, and 
biological aspects of water and waste water. Administered by Civil 
Engineering. Cooperative with Animal Ecology, Ibtany and Plant 
Pathology. and Food Technology. 
579. Water Reaoun:es m. (Econ 579) (3-0) Cr. 3. S. J>i'erequisite: 
Pennission of water resources advisory committee. Water resources plan-
ning. Legal, government, socioeconomic, administrative, and planning 
aspects of water resources. Administered by Economics. 
590. Special Topia. Cr. var. Prerequisite: Permission of instructor. 
Llterature reviews and conference in accordance with needs and interests 
of. the student. 
Wildlife Biology 
For description of courses, see Animal Ecology. 
Zoology 
-------, Chairman of Department 
Professors: Roger W. Bachmann, Buttrey, Dunham, 
Griffith, Harding, Haupt, Hicks, Mutchmor, Redmond, 
Tauber, Ulmer. 
Associate Professors: Baker, Brown, Ellis, Jeska, Wing. 
Assistant Professors: Marilyn Bachmann, Bennett, 
Best, Dolphin, Drewes, Fassel, Forbes, Mitchell, 
Powell, Shaw, Viles. 
Instructors: Ahrens, Derksen, Dudley, Goetz, Thibault. 
Undergmduate Study 
For undergraduate curriculum in sciences and 
humanities, with major in zoology, see Sciences and 
Humanities, Curriculum. 
In addition to basic degree requirements listed in the 
Sciences and Humanities Curriculum, zoology majors 
(exclusive of those preparing for professional programs 
in medical and other health-related areas) must 
satisfactorily complete the following requirements: 
1. Seven credits of organic chemistcy, or biochemistry, 
or combination of both (must include laboratory 
credit); 
2. Two courses in calculus, or statistics, or combina-
tion of both; 
3. One academic year of general college physics; 
4. Three quarters of one foreign language in college, or 
two years of one foreign language in high school; 
5. English proficiency represented by a grade of C or 
better in the elementary composition sequence; 
6. One course (excluding any at the 100 level) in each 
of the following areas: developmental zoology, 
ecology, evolution, genetics, invertebrate zoology, 
physiology, vertebrate zoology; 
7. At least two credits in a zoological discipline other 
than those listed above in item 6. 
Students planning graduate study are encouraged to 
take two years of one foreign language - French, 
German, or Russian being recommended. 
In addition to basic degree requirements listed in the 
Sciences and Humanities Curri9ulum, specific re-
quirements for those students interested in preparing 
for medical and health-related professions by way of a 
major in zoology are established by the professional 
school and by the department. Because these pro-
fessional programs vary, close coordination with the 
adviser is essential. Specific departmental require-
ments for these students are as follows: 
1. Three quarters of one foreign language in college, or 
two years of one foreign language in high school; 
2. English proficiency represented by a grade of C or 
better in the elementary composition sequence. 
Undergraduate preparation is offered in several areas 
of zoology and in preprofessional programs in dental 
hygiene, dentistry, human medicine, marine biology, 
medical technology, nursing, oceanography, optometry, 
pharmacology, pharmacy, physical therapy, and 
veterinary medicine. (See Preprofessional Study.) 
Also, attention of students is called to courses of-
fered in the Departments of Animal Ecology and En-
tomology, which may be applied to a zoology major. 
Majors in the department of zoology may find 
employment as teachers and research workers; 
biologists; research aides; extension specialists; techni-
cians in industrial laboratories, hospitals, and clinics; 
and as practitioners in medical and other health-related 
professions. 
Majors are encouraged to take advantage of the 
special opportunities available in summer courses at 
the Iowa Lakeside Laboratory at Lake Okoboji. (See 
Index, Iowa Lakeside Laboratory.) Interested students 
should consult the department chairman. 
Graduate Study 
The department offers work for the degrees Master of 
Science and Doctor of Philosophy with major in 
zoology. The student may specialize in animal 
behavior; ecology; embryology (developmental 
biology); histology; immunobiology; limnology; 
molecular, cellular, and developmental biology; 
parasitology; physiology; and protozoology. 
Prerequisite to major and minor graduate work in the 
department is completion of at least two years of 
zoological courses, for part of which credit in other 
closely related biological sciences may be substituted. 
Specific course requirements for advanced degrees de-
pend partly upon previous training and exp(!rience in 
the major field of specialization. 
Proficiency in one foreign language is required for 
the M.S. and Ph.D. The same language may serve for 
both degrees. The degree of proficiency may be de-
monstrated by one year of college credit with a 
minimal average of 2.0 (on a 4.0 = A scale), by an 
Educational Testing Service Foreign Language Ex-
amination score of at least 500, or by committee ap-
proval of equivalent language experience. The student's 
committee may require additional language com-
petence. 
The department also participates in interdepartmen-
tal programs in Biology .. Immunobiology; Molecular, 
Cellular, and Developmental Biology; and Water 
Resources. (See Index.) 
Various graduate courses in zoology are taught dur-
ing the summer, and special research projects are 
supervised at the Iowa Lakeside Laboratory, Lake 
Okoboji. 
Open to graduate students for minor credit only: 307, 
324, 401, 428, 455. Index to field of work is given by 
the second and third figures of course numbers: 
00-09 - General Zoology 
10-19 - Parasitology 
20-29 - Anatomy 
ZOOLOGY 293 
30-39 - Embryology (developmental biology) 
50-59 - Physiology 
90-99 - Problems and Research 
Courses Primarily for Undergraduate Students 
106. General Zoology. (Biol 106) (3-6) Cr. 5. F.W.S.SSII. Prerequisite: 
Biol 105. Introductory aspects of classification, phylogeny, development, 
anatomy, physiology, and ecology. 
155. Introduction to Human Physiology and Anatomy. (3-0) Cr. 3. 
F.W.S.SS. Prerequisite: Biology 101 or high school biology. Basic 
physiology and anatomy of human organ systems. 
156. Laboratory in Human Physiology and Anatomy. (G-6) Cr. 2. 
F.W.S.SS. Prerequisite: Credit or classification in 155. Laboratory to accom-
pany 155. 
302L. Field Biology. (See list of courses offered at Lakeside Laboratory.) 
303. Biological Evolution. (Biol 303) See Biology. 
304. Animal Behavior. (Psych 304) (3-3) Cr. 4. F. Prerequisite: 106. 
Shaw. Evolution, function, analysis, mechanism, and development of 
behavior patterns. 
307. Invertebrate Zoology. (3-6) Cr. 5. F.S.SSI. Prerequisite: 106: Biol 
103. Shaw, Ulmer. Biology, life histories, and classification of in-
vertebrates. 
311. Introduction to Parasitology. (3-6) Cr. 5. F.W. Prerequisite: 106, 
Biol 103. Powell , Ulmer. Biology and host-parasite relationships of major 
groups of animal parasites; techniques of diagnosing and studying 
parasites. 
320. Comparative Chordate Anatomy. (3-6) Cr. 5. F.W.S.SSI. Pre-
requisite: 106. Buttrey. Selected chordate types with emphasis on those not 
examined in general courses. 
322. Chordate Histology. (3-6) Cr. 5. F.W.S. Prerequisite: 106; 320 
recommended. Ellis. Microscopic study of chordate tissues. 
324. Histological Techniques. (2-6) Cr. 4. F.W.SS. Prerequisite: 106, 15 
credits in zoological sciences. Buttrey. Methods of fixing, sectioning, 
mounting, and staining tissues for microscopic study. 
326. Human Anatomy. (3-6) Cr. 5. F.S. Prerequisite; 106 or 320. Haupt. 
Human anatomy with comparisons to typical mammal. For students pre-
paring for zoology and health-related fields . 
327. Anatomy of Human Movement. [G-6) Cr. 3. F.W.S. Prerequisite: 
106 or 156. Haupt. Human anatomy with emphasis on musculo-skeletal 
structures. For students majoring in physical education or wishing to fulfill 
requirements for secondary school coaching certification. 
334. Animal Developmental Biology. (3-6) Cr. 5. F.W.SSI. Prerequisite: 
106. Baker, Brown. Key concepts, experiments, and observations of de-
velopmental biology. 
356. Human Physiology. (3-3) Cr. 4. F. Prerequisite: 156. Dunham. 
Fw1ctions of human organ systems. 
358. Human Prenatal Development. (3-3) Cr. 4. F.W.S. Prerequisite: 
156 or Biol 105. Fassel. Physiological aspects of intrauterine life; rnatemal-
fetal relationships; reproductive hormones. 
401. Biological Illustration. (G-2) Cr. 2. W. Prerequisite: Fifteen credits 
in biological sciences. Haupt. Techniques and principles of biological il-
lustration with emphasis on illustrating for scientific publications. 
428. Cell Biology. [Biol 428, Bot 428, MCDB 428). See Molecular, 
Cellular, and Developmental Biology. 
455. Principles of Physiology. (3-6) Cr. 5. W.S.SSI. Prerequisite: 106; 
Chem 142, 1421; organic chemistry and physics recommended. Redmond. 
Introduction to systemic functions with emphasis on vertebrates. 
458. Physiology of Reproduction. (3-0) Cr. 3. W.S. Prerequisite: 358, 
permission of instructor. Fassel. Study and discussion of current research 
in human reproductive physiology. 
490. Independent Study. (Biol 490) Cr. 1 to 5 each time taken. Pre-
requisite: Fifteen credits in zoological sciences, permission of instructor. 
U. Laboratory teaching experience. For students registering to be under-
graduate laboratory assistants. 
Z. Zoology. 
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C.ourses Primarily for Graduate Students, major or 
minor, open to qualified undergraduates 
500. Seminar. Cr. 1. F.W.S. Prerequisite: Permission of instructor. 
Reports of research and current literature. 
503. Primate Evolution (Anthr 503). (3-0) Cr. 3. S. Prerequisite: Ten 
credits in biological science; or Anthr 219 and three credits in biological 
science. Hicks, Shaw. Comparative morphology, behavior, and paleon-
tology of primates. 
504. Arachnology. (2-6) Cr. 4. Alt. F., offered 1975. Prerequisite: Twen-
ty credits in biological sciences. Hicks. Biology, morphology, ecology, 
phylogenetic relationships, and economic importance of arachnids, 
especially mites, ticks, and spiders. 
506. Free-Llving Protozoa. (2-3) Cr. 3. Alt. S., offered 1976. Prere-
quisite: Fifteen credits in zoological sciences; 307 or 311 recommended. 
Buttrey. Taxonomy, morphology, life history, ecology, genetics, biology, 
evolution, and identification of major groups of free-living Protozoa. 
507. Ethology (Psych 507). (3-3) Cr. 4 . Alt. W. , offered 1976. Pre-
requisite: 304. Shaw. Biology of behavior-its development, methods and 
concepts. 
5081., 509L Aquatic Ecology. (See list of courses offered at the 
Lakeside Laboratory.) 
510L. Protozoology. (See list of courses offered at the Iowa Lakeside 
Laboratory.) 
511. Parasitic Protozoa. (2-3) Cr. 3. Alt. S., offered 1977. Prerequisite: 
Fifteen credits in zoological sciences; 307 or 311 recommended. Buttrey. 
Taxonomy, morphology, life history, host-parasite relationships, evolution, 
identification, and medical significance of major groups of parasitic 
Protozoa. 
512. Helminthology. (2-6) Cr. 4. F. Prerequisite: 307, 320. Ulmer. 
Survey of the cestodes, trematodes, and nematodes parasitic in wildlife, 
laboratory animals, and man; selected vectors; identification, life histories, 
and host-parasite relationships. See also list of courses offered at the Iowa 
Lakeside Laboratory. 
512L. Helminthology. (See list of courses offered at the Iowa Lakeside 
Laboratory.) 
515. lmmunoparasitology. (Irrununobiology 515). 
528, 527, 528. Molecular, Cellular and Developmental Biology. (BB 
526, 527, 528; Bot 526, 527, 528; Gen 526, 527 , 528; MCDB 526, 527, 528) 
See Molecular, Cellular and Developmental Biology. 
529. Cytochemistry. (0-6) Cr. 2. Alt. S., offered 1976. Prerequisite: 
Permission of instructor; 428 recommended. Viles. Techniques and pro-
cedures in cytological research. 
538. Advanced Animal Developmental Biology. (2-6) Cr. 4 . S. Pre-
requisite: 334. Baker, Brown. Molecular and cytological bases of develop-
mental phenomena. 
550. Comparative Animal Physiology. (3-6) Cr. 5. F. Prerequisite: 307 
and 455 or permission of instructor. Redmond. Functions in various phyla, 
with interpretations in terms of morphology, ecology, and evolution. 
551, 552, 553. Advanced Vertebrate Physiology. (BME 551 , 552, 553; 
VAPP 551, 552, 553) (4-3) Cr. 5 each. Yr. Prerequisite: 320 or 455; or VAPP 
509; credit or classification in B&B 304 or 404. Primarily mammalian 
physiology with some cellular mechanisms. 551 : Neurophysiology, 
nueroendrocrinology, muscle. 522: Endocrinology, digestion. 533: 
Cardiovascular, renal, and respiratory physiology. 
590. Special Topics. Cr. 1 to 5 each time taken. Prerequisite: Fifteen 
credits in zoological sciences. permission of instructor. 
C.ourses for Graduate Students, major or minor 
801. Zoological Llterature. (3-0) Cr. 3. W. Prerequisite: Fifteen credits 
in zoology. Knight. Literature and classical authors of zoology; 
nomenclators; rules of zoological nomenclature. 
812. Advanced Parasitology. (3-0) Cr. 3. S. Prerequisite: 512; 511 
recommended. Ulmer. Special phases in host-parasite relationships of 
parasitic protozoans, worms, and arthropods. 
839. Survey of Developmental Zoology. (3-0) Cr. 3. W. Prerequisite: 
334, Gen 350. Brown. Discussion of molecular and cytological principles of 
development with emphasis on recent research. 
850. Physiology of Cellular Growth. (3-0 or 6) Cr. 3 or 5. Alt. S., 
offered 1976. Prerequisite: Courses in cell biology and biochemistry. The 
cell cycle, regulation of macromolecular metabolism, and cell division. 
854. Vertebrate Endocrinology. (3-0) Cr. 3. W. Prerequisite: 551 or 552 
or 553. Griffith. Structure and function of endocrine systems of vertebrates. 
898. Seminar in Molecular, Cellular and Developmental Biology. 
(MCDB 698) See MCDB. 
899. Research. 
**Courses Offered at the Iowa Lakeside 
Laboratory 
302L. Field Biology. (4-12) Cr. 4. SSL Animals in the field, with 
particular emphasis on their recognition and on collecting, preserving, and 
laboratory culture methods. May not be used as a substitute prerequisite for 
advanced courses which list 106 as prerequisite. Field trips. Must be taken 
concurrently with Bot 301L. 
*371L. Field Entomology. (8-24) Cr. 8. SSL Survey of insect world in-
cluding classification, Life history, literature, and ecology. Emphasis on 
field observations, making and naming personal collection of insects. Field 
trips. 
490. Independent Study. (See preceding section.) 
5081., 509L Aquatic Ecology. (8-24) Cr. 8 each. 508L: SSL; 509L: SSII. 
Survey of local aquatic organisms and aquatic habitats; analysis of physio-
graphic, physical, and chemical factors. Emphasis on field work, 
methodology, and basic ecological principles. Field trips. 
510L. Protozoology. (8-24) Cr. 8. SSII. Prerequisite: Fifteen credits in 
zoology; 307 or 311 recommended. Survey of the free-living and parasitic 
protozoans; evolution, identification, Life cycles, and host-parasite rela-
tionships. 
512L. Helminthology. (8-24) Cr. 8. SSL Prerequisite: 307, 320. Survey of 
the cestodes, trematodes, and nematodes parasitic in wildlife, laboratory 
animals, and man; study of selected vectors; identification, life histories, 
and host-parasite relationships emphasized. 
590. Special Topics. (See preceding section.) 
899. Research. 
*Courses administered by the College of Agriculture. All others ad-
ministered by the College of Sciences and Humanities. 
**Written permission of the instructor is prerequisite to all courses offered 
at the Iowa Lakeside Laboratory. For current information concerning 
courses, registration, and hous.ing, see the annual Iowa Lakeside Laboratory 
Bulletin. This bulletin is usually available from participating departments 
after February 15. 
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Summary of Enrollment 
1972-73 
A summary of different individuals enrolled during the year 
Academic Year Fiscal Year 
Sept.1972- June 1972-
May 1973 June 1973 
Men Women Total Men Women Total 
Grand total of all students 13 ,913 7,543 21,456 14,886 8,232 23,118 
Total of all students of college grade 13,825 7,397 21,222 14,764 8,038 22,802 
I. Students in residence of college grade 13,661 7,292 20,953 14,543 7,911 22,454 
College of Agriculture 2,991 211 3,202 3,057 218 3,275 
College of Education 341 840 1,181 385 916 1,301 
College of Engineering 2,854 60 2,914 2,918 61 2,979 
Technical Institute 118 0 118 130 0 130 
College of Home Economics 173 2,776 2,949 185 2,871 3,056 
College of Sciences and Humanities 4 ,571 2,648 7,219 4,760 2,802 7,562 
College of Veterinary Medicine 264 54 318 264 54 318 
Graduate College 2,508 703 3,211 3,010 989 3,999 
Total 13 ,820 7,292 21 ,112 14,709 7,911 22,620 
Duplicates 159 0 159 166 0 166 
II. Students not in residence of college 
grade: extension, off-campus 164 105 269 221 127 348 
III. Students in residence not of college 
grade: music, driver training and 
nursery school 88 146 234 122 194 316 
1973-74 
A summary of different individuals enrolled during the year 
Academic Year Fiscal Year 
Sept.1973- June 1973-
May 1974 June 1974 
Men Women Total Men Women Total 
Grand total of all students 13,517 8,137 21,654 14,573 8,518 23,091 
Total of all students of College grade 13,438 8,025 21,463 14,471 8,372 22,843 
Students in residence of college grade 13,311 7,869 21,180 14,295 8,203 22,498 
College of Agriculture 3,075 312 3,387 3,148 318 3,466 
College of Education 125 929 1 ,054 381 762 1,143 
College of Engineering 2,840 88 2,928 2,905 90 2,995 
College of Home Economics 171 2,814 2,985 177 2 ,889 3,066 
College of Sciences and Humanities 4 ,607 2,913 7,520 4,792 3,058 7,850 
College of Veterinary Medicine 282 62 344 282 62 344 
Graduate College 2,333 751 3,084 2,735 1,024 3,759 
Total 13,433 7,869 21 ,302 14,420 8,203 22,623 
Duplicates 122 0 122 125 0 125 
II. Students not in residence of college 
grade: extension, off-campus 127 156 283 176 169 345 
III. Students in residence not of college 
grade: music, driver training and 
nursery school 79 112 191 102 146 248 
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Summary of Degrees Conferred 
Baccalaureate Degrees (total) 
Present Curricula 
Discontinued Curricula 
Doctor of Veterinary Medicine (total) 
Higher Degrees (total) 
Doctor of Philosophy 
Master of Engineering 
Master of Landscape Architecture 
Master of Science 
Master of Education 
Master of Architecture 
Master of Arts 
Master of Forestry 
Professional Degrees 
In Engineering 
Master of Agriculture 
Master of Forestry 
Master of Landscape Architecture 
Honorary Degrees 
Doctor of Agriculture 
Doctor of Engineering 
Doctor of Laws 
Doctor of Science 
Discontinued Higher Degrees 
All Degrees Conferred 
1872-1974 
1972-1973 
3,269 
3,269 
71 
784 
287 
34 
430 
0 
9 
21 
0 
4 ,124 
1973-1974 
3,385 
3,385 
74 
758 
244 
17 
3 
456 
1 
10 
27 
0 
4,217 
1872-1974 
71 ,680 
70,902 
778 
3,109 
18,223 
5,635 
223 
46 
11 ,568 
140 
36 
108 
5 
354 
58 
12 
10 
14 
9 
51 
24 
93 ,012 
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INDEX 
Academic Progress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Acreditation, University . . . . . . . . . . . . . . . . . . . . . . . . 39 
Accounting, See Industrial Administration . . . . . . . 211 
Activity Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Administration of Iowa State University. . . . . . . . . . 6 
Admission and Registration . . . . . . . . . . . . . . . . . . . . . 39 
Admission Requirements . . . . . . . . . . . . . . . . . . . . . . . 40 
Graduate College ................ .. .. . ....... . 115 
Teacher Education Program . . . . . . . . . . . . . . . . . . . 78 
Veterinary Medicine. . . . . . . . . . . . . . . . . . . . . . . . . . 112 
Adult and Extension Education, Courses ... . ..... 259 
Advertising, See Journalism and Mass 
Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223 
Advertising Design, See Applied Art . . . . . . . . . . . . . 99 
Advisers - Areas of Specialization in 
Teacher Education . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
Adviser System, College of Education . . . . . . . . . . . . 98 
Aerospace Engineering, Courses and Programs . . . . 123 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 
Agricultural Business, Curriculum . . . . . . . . . . . . . . . 63 
See also Economics, Courses and Programs 
Agricultural Climatology, Major . . . . . . . . . . . . . . . . . 131 
Agricultural Education, Courses and Programs .... 126 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Agricultural Engineering, Courses and Programs .. 167 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 
Agricultural Journalism, Curriculum.......... .. . 65 
See also Journalism and Mass Communication 
Agricultural Mechanization, Courses and 
Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
See also Agricultural Engineering, Curriculum 
and Courses and Programs 
Agriculture and Home Economics Experiment 
Station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Agriculture, College of . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Admission Requirements . . . . . . . . . . . . . . . . . . . . . 63 
Courses and Programs ....... ....... .......... 131 
Curricula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Group Requirements. . . . . . . . . . . . . . . . . . . . . . . . . . 63 
International Studies . . . . . . . . . . . . . . . . . . . . . . . . . 77 
See also International Studies, Programs 
Scholarships...... .. ......................... 51 
Agronomy, Courses and Programs . .. .. .......... 131 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
Aid Funds............... .... .. . ..... . ......... 50 
Air Force Aerospace Studies, Courses 
and Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134 
See also Officer Education Programs 
All University Scholarships . . . . . . . . . . . . . . . . . . . . . 50 
Ames Laboratory - U. S. Atomic Energy 
Commission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Anatomy, See Veterinary Medicine Anatomy, 
Pharmacology and Physiology . . . . . . . . . . . . . . . . . 286 
Animal Breeding, Major .. . . . ........ . ........... 136 
Animal Ecology, Courses and Programs .......... 134 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
Animal Nutrition, Major . . . . . . . . . . . . . . . . . . . . . . . . 136 
Animal Science, Courses and Programs ...... .... 136 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
Anthropology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
See Sociology and Anthropology, Courses and 
Programs ....... . .. ............... .. ...... . 271 
Application Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Applied Art, Courses and Programs .............. 138 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Appointments, Graduate Student's Advisory 
Committee .. ...... . ......................... . 117 
Archaeology, See Sociology and Anthropology. . . . 271 
Architecture, Courses and Programs ............. 140 
Curriculum.. ....... ....... . . ..... ...... ..... 88 
Graduate Program ........................ : . . . 90 
Technical Option. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
Undergraduate Program. . . . . . . . . . . . . . . . . . . . . . . 89 
Areas of Specialization, Teacher Education . . . . . . . 80 
Graduate College . . . . . . . . . . . . . . . . . . . . . . . . 119, 123 
Art, See Applied Art . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Art Education, See Applied Art ... .............. 100 
Athletics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
Atomic Energy Commission, Ames Laboratory . . . . 59 
Automobiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Bachelor's Degree Requirements . . . . . . . . . . . . . . . . . 61 
Bacteriology, Courses and Programs .............. 142 
Bicycle Regulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Biology, Courses and Programs .. .. ... ......... .. 144 
Cross Disciplinary Program ................... 266 
Teaching Specialization ...................... 267 
Biochemistry and Biophysics, Courses 
and Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143 
Biomedical Engineering, Courses and Programs . . . 146 
Biometry, Curriculum ............ .. ..... . . ..... 68 
Biophysics, See Biochemistry and Biophysics ..... 143 
Board of Regents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Botany and Plant Pathology, Courses and 
Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 
Business, See Agricultural Business and Industrial 
Administration 
Calendar, 1975-1976, 1976-1977 . . . . . . . . . . . . . . . . . 3 
Campus Recreation. ...... ...................... 56 
Cars .. ........ . . ..... ...................... .,... 46 
Catalog in Effect.. ... .......... . ................ 62 
Cell Biology, See Molecular, Cellular and 
Developmental Biology . . . . . . . . . . . . . . . . . . . . . . . 237 
Center for Agricultural and Rural Development . . . 59 
Center for Industrial Research and Service. . . . . . . . 60 
Ceramic Engineering, Courses and Programs ...... 159 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
Chemical Engineering, Courses and Programs ..... 152 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 
B.S./M.E. Option . . .. .. . .. . . . . . . . .. . . .. .. . .. . . 91 
Chemistry, Courses and Programs . . . . . . . . . . . . . . . . 154 
Teaching Specialization . . . . . . . . . . . . . . . . . . . . . . 267 
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Child Development, Courses and Programs ....... 158 
Curriculwn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 
Civil Engineering, Courses and Programs ......... 159 
Curriculwn.................................. 92 
Class Attendance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Classical Studies, See Foreign Languages ......... 196 
Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
Climatology, See Agronomy, Courses and 
Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 
Coaching Interscholastic Athletic,s . . . . . . . . . . . . . . . 79 
College Food and Housing Administration, Major. 219 
See Institutional Management 
College Work-Study Program . . . . . . . . . . . . . . . . . . . . 50 
Colleges and Curricula . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
Special Programs............................. 62 
Off-Campus Credit Courses........ . ........... 62 
Communications, See Journalism and Mass 
Communication 
Community, See Sociology and Anthropology 
Community Nutrition, Major. See Food and 
Nutrition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 
Community Services for Children, See Child 
Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 
Computation Center . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Computer Science, Courses and Programs ........ 163 
Conduct........... . .. . ...................... .. 45 
Construction Engineering, Courses and Programs. . 165 
Curriculwn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 
Consumer Services, See Family Environment 102, 190 
Cooperative Extension Service in Agriculture 
and Home Economics. . . . . . . . . . . . . . . . . . . . . . . . . 60 
Cooperative Programs 
College of Engineering . . . . . . . . . . . . . . . . . . . . . . . . 86 
College of Home Economics . . . . . . . . . . . . . . . . . . . 98 
Counseling Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Course Numbers ............................... 123 
Courses and Programs .......................... 123 
Craft Design, See Applied Art . . . . . . . . . . . . . . . . . . . 100 
Credit, Defined ................. . ............... 123 
Credit by Examination.......................... 43 
Crop Production and Physiology, Major .......... 131 
Cross-Disciplinary Studies ...................... 265 
Curriculum and International Media, Major . . . . . . 261 
Curriculum Requirements. . . . . . . . . . . . . . . . . . . . . . . 62 
Cytotechnology, Preprofessional Study ..... ...... 258 
Dairy Science, Curriculum . . . . . . . . . . . . . . . . . . . . . . 69 
See Animal Science, Courses and Programs 
Dance Option, See Physical Education . . . . . . . . . . . 248 
Deadlines, Application for Admission. . . . . . . . . . . . 41 
Dean of Students, Office . . . . . . . . . . . . . . . . . . . . . . . . 47 
Debate and Forensics . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 
Degrees Conferred, Summary . . . . . . . . . . . . . . . . . . . . 296 
Degree Requirements, Bachelor's . . . . . . . . . . . . . . . . . 61 
Graduate College . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 
Dentistry, Preprofessional Study . . . . . . . . . . . . . . . . . 253 
Dental Hygiene, Preprofessional Study . . . . . . . . . . . 258 
Departmental Scholarships. .. . . ......... .. .... . . 49 
Design Center, Courses and Programs ............ 166 
Dietetics, Major. See Foods and Nutrition . . . . . . . . 103 
Dissertation, Ph.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
Dormitories, Residence Halls................. ... 54 
Distributed Studies, See Sciences and 
Hwnanities, Cross-Disciplinary Studies ........ 265 
Doctor of Philosophy Degree . . . . . . . . . . . . . . . . . . . . 118 
Double Major . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
Dramatics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
Driver Education, Fees. . . . . . . . . . . . . . . . . . . . . . . . . . 44 
Teaching Specialization. . . . . . . . . . . . . . . . . . . . . . . . . 79 
Dual Degree Program . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
Earth Science, Courses and Programs ............ 167 
Teaching Specialization . . . . . . . . . . . . . . . . . . . . . . 267 
Ecology, See Animal Science, Courses and 
Programs ................... . .... . ........... 134 
Economics, Courses and Programs . . . . . . . . . . . . . . . 170 
Teaching Specialization . . . . . . . . . . . . . . . . . . . . . . 269 
Education, College of 
Admission to Undergraduates . . . . . . . . . . . . . . . . . 77 
Advisers, Areas of Specialization . . . . . . . . . . . . . . 80 
Teacher Certification . . . . . . . . . . . . . . . . . . . . . . . . . 77 
Undergraduate Curricula . . . . . . . . . . . . . . . . . . . . . . 80 
Education-Professional Studies. . . . . . . . . . . . . . . . . 259 
Educational Administration, Major . . . . . . . . . . . . . . 259 
Educational Opportunity Grants . . . . . . . . . . . . . . . . . 49 
Electrical Engineering, Courses and Programs . . . . . 175 
Curriculum.................................. 93 
Elementary Education, Courses and Programs . . . . . 179 
Curriculwn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
Emergency Short Term Loans . . . . . . . . . . . . . . . . . . . 49 
Employment, Part Time. . . . . . . . . . . . . . . . . . . . . . . . . 50 
Employment Services. . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Energy and Mineral Resources Research Institute. . 59 
Energy Systems Engineering . . . . . . . . . . . . . . . . . . . . . 180 
Engineering, College of . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Admission Requirements . . . . . . . . . . . . . . . . . . . . . 86 
Basic Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 
Cooperative Programs . . . . . . . . . . . . . . . . . . . . . . . . 86 
Curricula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Environmental Studies . . . . . . . . . . . . . . . . . . . . . . . 87 
International Studies . . . . . . . . . . . . . . . . . . . . . . . . . 87 
Officer Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 
Preparation for Engineering . . . . . . . . . . . . . . . . . . . 86 
Scholarships.......... ... ...... . ......... .... 52 
Engineering Extension . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
Engineering Journalism . . . . . . . . . . . . . . . . . . . . . . . . . 180 
Engineering Mechanics ......................... 181 
Engineering Operations, Curriculum . . . . . . . . . . . . . 94 
Engineering Science, Courses and Programs ...... 184 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
Engineering Science and Mechanics, Courses 
and Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 
Engineering Research Institute. . . . . . . . . . . . . . . . . . . 59 
English, Courses and Programs .................. 184 
English Proficiency Policy . . . . . . . . . . . . . . . . . . . . 61 
Proficiency Requirement, Sciences and 
Humanities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110 
Requirement for Foreign Students . . . . . . . . . . . . . 62 
Teaching Specialization . . . . . . . . . . . . . . . . . . . . . . 267 
Enrollment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Enrollment Swnmaries . . . . . . . . . . . . . . . . . . . . . . . . . 295 
Entomology, Courses and Programs .. . ........... 188 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Environmental Studies . . . . . . . . . . . . . . . . . . . . . . . . . 189 
College of Engineering ... ...... . ... .... ....... 87 
Examination, Credit by . . . . . . . . . . . . . . . . . . . . . . . . . 43 
Extension Courses and Conferences . . . . . . . . . . . . . . 60 
Extension, Home Economics . . . . . . . . . . . . . . . . . . . . 99 
Extension Service, Training for . . . . . . . . . . . . . . . . . . 76 
Faculty List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Fall Orientation, See also Orientation . . . . . . . . . . . . 42 
Family Environment, Courses and Programs .. .... 190 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 
Family Services, See Family Environment . . . 102, 190 
Farm Operations, See College of Agriculture, 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Federally Insured Guaranteed Loans . . . . . . . . . . . . . 49 
Fees and Expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
Financial Aids, Office . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
Financial Aids Programs . . . . . . . . . . . . . . . . . . . . . . . . 48 
Description of Aids Programs . . . . . . . . . . . . . . . . . 41 
Eligibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 
Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 
Student Budgets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 
Fisheries and Wildlife Biology, Curriculum. . . . . . . 71 
See also Animal Ecology, Entomology, 
Zoology, Courses and Programs. 
Fisheries Biology, Major . . . . . . . . . . . . . . . . . . . . . . . . 135 
Food and Nutrition, Courses and Programs .. .. ... 192 
Curriculum . . . . . .............. .. . . ...... . ... . 102 
Food and Nutrition and Related Science, Major ... 104 
Food Science, Major . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104 
Food Technology, Courses and Programs ... .. ... . 194 
Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
Forensics .............. .. ...... . .. ... .. ....... . 
Foreign Language Requirement ................. . 
Foreign Languages, Courses and Programs ....... . 
Teaching Specialization ..................... . 
Foreign Students, Graduate College .. .. ... . . . ... . 
Foreign Student Office ......................... . 
Forestry, Courses and Programs ..... . ....... . . . . . 
Curriculum ............. ... ... ... . . .. .... ... . 
Fraternities and Sororities .. .... . . .. . ....... .. .. . 
French, See Foreign Languages .. . .......... . ... . 
Freshman Engineering, Courses and Programs . .. . 
General Home Economics Option, See Family 
Environment . . ................... .. ...... . .. . 
General Science, Teaching Specialization ....... . 
Genetics, Courses and Programs ................ . 
Geodesy and Photogrammetry, See Civil 
Engineering, Courses and Programs ........... . 
Geography, See Earth Science .................. . 
Teaching Specialization ....... .... ..... .... . . 
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